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NEPHRIDIORHYNCHUS PALAWANENSIS SP. МОУ. AN 


ACANTHOCEPHALAN PARASITE OF MANIS 
JAVANICA DESMARESP « 


By Marcos А. TURANGUI and Уклон» A, MASILUSAN 
Of the Bureau of Science, Maxita 


ONB PLATE AND ONE TEXT FIGURE 


Among some helminths found in the intestines of a pangolin, 
Manis javanica Desmarest, 1882, which was received for dissec- 
tion through the courtesy of Dr. C. Manuel, of the Fish and Game 
Administration of the Bureau of Science, were a number of ma- 
"Lure and immature specimens of what appears to be a new species 
of proboscis worm, Recently Meyer (1931) deseribed from 
Manis tricuspis. the African pangolin, Nephridéacanthus mani- 
sensis, with which the ‘Philippine parasite was thought to be at 
least congeneric. А closer examination of the specimens, how- 
ever, showed definitely their position in the genus Nephridierlum- 
chus Meyer, 1931. For this reason the name Nephridiorhynchus 
polawanensis is proposed Tor the new parasite. 

Description. —Adult worms very elongate, cylindrical, slightly 
compressed laterally, distinetly psoudosegmented except near ex- 
treme anterior and posterior ends. Anterior third or fourth of 
body length in both sexes smaller in diameter and much lighter in 
color; rest of body grayish. Male smaller than female, 190 to 
280 millimeters long by 2.2 millimeters in dorsoventral diameter; 
female 210 to 260 by 2.3 £o 2.6 millimeters. 

Proboscis with an apical papilla, subspherical, 0.47 to 0.50 by 
0.40 to 0.42 millimeter, armed with 48 hooks arranged in 8 ante- 
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soposterior rows of 6 hooks each, or, using another terminology, 
in 6 spiral rows of В hooks each; Hooks with more of less prom- 
inent subterminal barbs except those of last two posterior rows, 
varying in size, the first and fifth circles of hooks being largest 
and those of the seventh and eighth rows smallest, as shown by 
the following figures: 


ue 


082-1027 
%1-10040 
Ton 
D 35.0- 530 


единой унат mieranensin m. ram. nal 
Neck slightly shorter than proboscis, free from spines, with a 

pair of large lateral papille near its junction with proboscis. 
ne sheath double-walled, 1.5 ie 1.6 by 0.50 to 0.53 milli- 

meters. Nerve ganglion large, otal, behind mi 

кона. Nerve a ind middie of length of 


Walei b. somale. 
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Lemnisci 6.5 to 11.0 millimeters long, one usually longer than 
the other, each with a small central canal and five large oval 
nuclei. 

"Testes elongated, one behind the other, 5.0 by 0.45 millimelers, 
separated by a distance of 4.5 to 6.5 millimeters, posterior testis 
about 26 millimeters from posterior end of body. Number of 
cement glands eould mot be definitely determined. Cement re- 
servoir 4.8 by 1.2 millimeters. Bursa well developed and sup- 
ported by rays like the bursa of certain nematodes. 

Uterine bell 1.2.miltimeters long, uterus proper 2.7 and va- 
gina 0.4 millimete 

Eggs oval, 68 to 72 by 47 to 33 microns, provided with three 
thick coverings; middle and inner shells separated by a space, 
outer shell pierced by numerous radial canallike structures lead- 
ing to the surface and producing in the latter, a punetate ap- 
pearance. 

Protonephridial organs appear as ovat granular masses, one 
on euch side of anterior extremity of uterine bell of adult female. 
Chief longitudinal vessels of subcuticula consist of a dorsal and 
а ventral canal. 

‘The immature worms resemble in external appearance Ofiga- 
canthorhynchus pomatostomi (Johnston and Cleland, 1911) 
"Tubangui, 1933, 2 larval Acanthocephala found encysted under 
the skin of birds in Australia und the Philippines. In the mor- 
phology of the proboscis, however, and other anatomical details, 
they agree with the adult parasites, as described above. The 
males measure 4.2 to 8.0 by 0.75 to 0.85, the females 5.4 to 14.6 
by 0,85 to 0.95 millimeters. Proboscis 0.38 to 0,42 by 0.39 to 
0.44 millimeter, probascts sheath 0.95 to 1.10 by 0.33 to 0.35 
millimeters, Probosei$ hooks practically as large as thost of 
adult worms. Lemnisci 5.6 Lo 5.9 millimeters long. Testes oval, 
one immediately behind the other, 0.15 to 0.30 by 0.08 to 0.11 
millimeter. 

Host, — Manis jaranie Desmarest, 1882. 

Location.—Small intestine. 

Locality—Palawan Island. + 

Type speeimens —Phitippine Bureau of Science parasitological 
collection No. 526. . 

The mew parasite differs from Nephridiorhynchwus major 
(Bremser, 1811) Meyer, 11921; the type and thus far the only 
species of the genus, in the following respects: (a) it is much 
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bigger, being at least threesto four times as long as N. major: 
(D) the last two rows of proboscis hooks are not Barbed, while 
in N. major it is the first two rows of hooks that are not provided 
th barbs; (c) the Jemnisei possess only five nuclei each in- 
ай of nine, like N. major; (d) tbe eggs are smaller and the 
external shell covering differs in structure from that of N. major. 


LITERATURE СЇТ! 


Меты, A. Neue Aenathocephalen aus dem Berliner Museum. Zool, Jahrb. 
Ab. T. Spat. 62 (1931) 53-108. = 

Маб, M. А. Notes on Acanthocephala in the Philippines. Philip. 
Journ. Sei. во (1133) 119-128. 


Tee 


ILLUSTRATIONS ., 
Piate 1. NEPHRIDIORIYNCHUS TALAWANENSIS ер. NOV. 
Fic. 1, Anterior eud, showing probosela, probosels sheath, and Jemnisci 
2. Proboseis, showing arrangement of hooks. 
33. Cross scetion through proboscis sheath. 
4. Posterior end of female, showing protonephri 
uterus, und vagina. 
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NEW*QR NOTEWORTHY LOWER FUNGI OF THE 


* PHILIPPINE ISLANDS, IT? 


By Е. Р, Rotax t 


Of the Deportinest oj Plant Pathology, College of Agriculture, Los Laos 
Торта 


^. FOUR PLATES 


This paper is the second ? of a series of articles reporting now 
or noteworthy lower fungi of the Philippine Islands. In this 
article twelve species of lower fungi are recorded; six of these 
are described as new, and six as recorded for the first time from 
the Philippines. The material has been collected by the writer. 

The type specimens of the six new species are deposited In 
the Baker Herbarium of the Department of Plant Pathology, 
of the College of Agriculture, Los Baños, Laguna, Philippine 
Islands. 
CeRcOSPORA Y. 

Cevesapora ragiwm Keuc in Mededeel. Zuiker. West Java (1806) 22. 

‘The fungus produces bright-red irregular patches, visible from 
both sides, on the leaf sheaths of sugar cane. The spots may 
increase in size and become confluent, The lesions may involve 

«extensive arcas, causing blight of the leaf sheath, and bringing 
about premature death of the leaves (Plate 1, fig. 4). 

Mycelium effuso, olive brown, septate. Conidiophores arising 
from mycelium, erect, short, simple, solitary. Conidia subela- 
vate or subeylindrie, hyaline, pleurogenous, 0- to 3-septate, 12.5 
to 87 x 3 to 63 x (Plate 3, fig. 1). 

Luzon, Laguna Province, College of Agriculture campus, E. 
F, Rolden 35, June 19, 1056, on living leaf sheaths of Saccharum 
ofieinarun Linn. 

This fungus was described by Kruger in Java in 1896 as 
causing red blight on the leaf sheath of sugar cane. It was 


+ Contribution No, 1227 from the Experiment Station of the College of 
Agriculture, Los Deos, Lago. Published with the approval of the Dean 
of the College of Agriculture 

* The writer acknowledges his indebtedness tg Dr. Eduardo Quisumbing, 
of the Bureau of Science, Manila, for commenta and criticisms, 

"The first paper of (bis series appeared in Philip. Journ, Sci. 60 (1326) 
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later reported from Mauritius, Cuba, Puerto Rico, the West 
Indies, and Brazil, It is new to the Philippines. 

Caespitulis, aparsis, hypophyllis, brunncolus vel afco-brunne 7 
angularibus vel sacpe venis limitatis; conidiephoris brunneis, 
simplicis, fasciculatis, subgeniculatis, septatis, 26 ad 67 x 35 
ad 5 a; conidiis elavatis vel subelavalis, lentiner curvatis, sub- 
hyalinis, acrogenis, 1 ad pluriseptatis, 15 ad 118 x 3.5 ad 5 x. 

‘The fungus forms thin brown to dark-brown colonies on the 
undersurface of the leaf. Colonies angular, indefinite, some- 
times limited to veins, Conidiophores brown, simple, faseicu- 
late, subgeniculate, septate, 26 to 6T x 3.7 to 5 p. Conidia clavate 
to subelavate, slightly curved to subhyaline, 1- to several-septate, 
acrogenous, 15 to 138 x 2.5 to 54 (Plate 3, fig. 2). 

Luzon, Laguna Province, College of Agriculture campus, E. Ё. 
Roldan 32, March 5, 1934, on living leaves of Lycopersicum esen- 
lentum Mill. 

Cercospora eruenta Sacc, causing leaf spot on tomato, was 
reported from the United States. Cercospora fuligena appears 
to be distinct from C. oruenta in that the Philippine species 
does not produce spots. Instead it forms dark-brown colonies 
composed of tufts of conidiophores on the undersurface of the 
leaves, 


CTLINDROSPORTUM 


JULARDM an. төт, 

Maculis 2 ad 30 mm diam., sparsis, orbieularibus vel len- 
timer irregularibus, centro giseolis, margine angusto brunnco 
cinctus; acervulis amphigencis, plerumque hypophyllis, minutis, 
subepidermidem, nigris, sparsis vel gregarils: conidiophoris 
brunneis, septatis; conidiis clavatoeylindiageis, lentiner curvulis, 
48 ad 85 x 3 ad 4.5 pu 

The fungus produces few scattered circular spots on the leaf. 
Spots 2 to 30 mm in diameter, pale yellow, with narrow reddish 
border and gray center (Plate 1, fig. 1). Accrvuli minute, 
black, subepidermal, amphigenous, most frequently hypophyl. 
lous, scattered or gregarious; conidiophores brown, septat: i 
dia cylindroclayate, curved, nonseplate, hyaline, 48 to 
45 а (Plate 3, fig. 3). : 

Luzon, Laguna Province, Coleg, 
F. Roldan 38, March 5, 1936, on I 
ticum Correa. р 


of Agriculture campus, E. 
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This species appears to be the third of the genus reported 
from the Philippines, from an entirely new host. It has never 
been reported from Z. domesticum. 

MACROSPOXISRSCENTAUREAE es. nor. 

Maculis 1 ád 15 mm diam., suborbicularibus, sparsis vel eon- 
Auentibus, pallescentibus, favis, zona rubelle-brunneis cinctus 
conidiophoris amphigenis, maculicotis, brunneis, fasciculatis, 
subflexis, 21 ad 75 x Т ad 7.5 д, 3 ad S-septatis; conidiis sub- 
clavatis, olivobrunneis, 42 ad 122 x 12 ad 17 4, stipitatis, sub- 
muriformis, 4 ad 12-septqtis. 

‘The fungus produces spots 1 to 15 mm in diameter, irregularly 
circular, pale yellow, surrounded by a reddish brown border. 
The spots may be scattered or confluent, causing leaf blight 
which results in premature death of the leaves (Plate 1, fig. 8) 
Conidiophores maculicotous, amphigenous, fasciculate, bro: 
septate, subflexous, 21 to 75 x T to 7.5 w 3 to t-séptate. Conidia 
subclavate, olive brown, 42 to 122 x 12 to 17 р, stipitate, sub- 
muriform, 4 to i2-septate (Plate 3, fig. 4). 

Luzon, Lagung Provinee, College of Agriculture campus, E. 
F. Roldan 41, June 12, 1936, on living leaves of Centaurea sp. 

‘The fungus appears 40 be recorded for the first time on this 
host. 

HELAHNTHOSPORIUX HISEAMOZAR Git 
Heimirthösporium hispaniolae Стела in Estratii del Bolletino della 
R. Stazione dì Patholoyia vexetn] di Хота 13 (1032) 222-308, 

‘This fungus produces light-brown to pale straw-colored spots, 
At first the spots are irregularly circular, sometimes angular 
and limited to veins. Later they become circular, ‘hoy may be 
scattered, or confluent und marginal. Old bottom leaves are 
most frequently infected (Plate 1, fig. 5), Conidiophores' ma- 
cvlicolous, amphigenous, 0 to 3-septate, short, brownish, 14 to 
74 x 3.5 to 4.5 a; conidia cylindric, subclavate, hyaline 14.8 to 
TIS x 45 to 11 2: 0 to 3-septate (Plate 3, fig. 5). 

Luzon, Laguna Province, College of Agriculture campus, 
F. Roldan 24, September 11, 1937, on living Ieaves of Manihot 
atitissima Pohl. р 

"The fungus appears to agree closely in all its important char- 
acters with Ciferri's H. kixpentolae, and is considered identical 
with it. 
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ISARIOPSIS CHAVISPORA (D, & сә ae 4 
Isariopsis elavispora (B. & C.) SACC. in New Jersey Agric. Expt, Ste 
Ball. эз 0917) м ) 

The fungus produces numerous chocolate-brown 57015 1 to 
10 mm in diameter, The spots may be seattered бт confluent, 
causing serious leaf blight (Plate 2, fig. 1). Conidiophores 
brownish, slender, filiform, densely fasciclod, four to several in 
fascicle, tops loose and wavy, 60 to 220 x 4 to 4.6 p, 1- to ?«sep- 
tute. Conidin elongate, ubelnvate, olivaccons, 1- to 3-septate, 33 
to 76 x 6.5 to 9 a, guttulate (Plate 4, fig. 1). 

LUZON, Laguna Province, College of ‘Agriculture campus, 
Е. Rollan 30, September 15, 1937, on living leaves of Vitis + 
fera Linn. 

This fungus is widely distributed in the southern United 
States of America, it is not sure to be known in Europe. It 
is new to the Philinpines. 
снотистим atmicrwosmc 

Maculis 2 ad 20 mm latis, 


i 


orbicularibus vel suborbieularibus, 
sparsis vel confluentibus, rubiginiis, centro atrofuscus, margin 
paliido flavida cinctus; conidiophoris maculicul; ypophyilis, 
fuligenis, simplicibus, filiformis, faseiculatis, pluriseptatis, 45 
ad 172 x 34 ad 46 4; co olivacco-brunneis, S-septatis, 
ovatis, orthotropis vel curvatis, 15 ad 27.5 x 7.5 ad 12 

This fungus produces spots 2 to 20 mm in diameter, rusty 
brown, circular to subeireular. The spots, causing leaf blight. 
may be scattered or fused. Center of spot dark brown with. 
light-yellow border (Plate 2, fig. 2). Conidiophores hypophyl- 
fous, maculicolous, brownish, simple, filiform, faseieulute. pi 
riseptate 45 to 172 x 3.4 to 4.6 a. Conidia olive-brown, 
tate, ovate, usually curved, sometimes straight, 15 to 27.5 x 
to 12.6 a (Plate 4, fig. 2). 

Luzon, Laguna Province, College of Agriculture campus, 
F. Roldan 53, August 11, 1936, on living leaves of Kurzcles am. 
hoinensis (Linn.) Lindl. 

This plant appears to be listed for the first timo ax а host of 
Acrothecinm rubiginosum. 


PIRICELARIA CANNAE vo. ner, 


Areis, initio sparsis dein confluentibus, irregularibus, atro- 
fuscus, centro patlescentibus brunne: 
Jis, Jaxa fascicul 
125 7, septatis 
ptni 


x canidiophoris hypophyl- 
is 4 ай 6, lentiner bruß.neis, simplicibus, 60 ad 
conidiis ovato-pyriformibus, Jentiner branneis, 
acrogenis, scorpoidis eyme, 35 ad 49 x 14 ad 21 y. 


1ай 24 


E 


“i Roldan: Philippine Lower Fungi, I п 


This fungus produces dark-brown, irregular patches, scattered 
at first, later merging, producing blight in the leaves of the 
host plant (Plate 1, fig. 2). Conidiophores hypophyllous, loose- 
ly fasciculate in clusters of 4 to 6; slightly brownish, septate, 
simple, 60 to 125 4 long; conidia ovate-pyriform, septate, ter- 
minal in scorpoid cyme, l- to 2-septate, 35 to 49 x 14 to 21 v. 
(Plate 3, fig. 6). 

Luzon, Laguna Province, College of Agriculture campus, E. P. 
Roldan 48, September 15, 1937, am living leaves of Canna indica 
Linn. . 

This fungus may te'allied to Pirievleriz grisea (Cho.) Басс. 
оп grasses, but it differs from the latter in having much larger 
spores. 

MACROPHOMA PIASEOLINA Y. Tawi. 

Macrophoma phaseolina P. Tassı in Foreign Plant Diseases, а ma. 
nual of economic plant diseases which are mew to ar not widely 
distributed in the United States, U. S, Dopt, Agric. (1926) 186. 

The fungus produces light-brown, usually marginal, but ex- 
tensive and irregular, patches on the leaf of the host plant 
(Plate 2, fig. 2). Several patches may merge, causing sovere 
leaf blight. Pyenidia maculicotons. amphigenous. more abun- 
dant above, scattered or gregarious, brownish, membranous, sab- 
epidermal, subglobular, 55 to 163 p in diameter, ostiolate, not 
rostrate, 14 to 33 a across the ostiole. Conidia subcylindrie, 
granular, hyaline, 18.5 to 28 x 7.5 to 11 = (Plate 4, fg. 5). 

Luzon, Laguna Province, College of Agriculture campus, Е. 
P. Koldan 46, July 17, 1936, on living leaves of Phaseolus vul- 
garis Linn. 

This fungus is reported as causing irregular pale-brown leat 
spots of Phaseolus ornithoppus in Italy, More or less the,same 
type of spot is produced on Phaseolus vulgaris in the Philippines. 
For lack of comparison with the type specimens the Philippine 
species is tentatively assigned to Mecrophoma phaseolina P. 
Tassi. 


PUYLLOSTICTA MEYEAN Zimm. 
Phyllosticta levese Zu. in Sylloge Fungorum 18 (1909) 2%, 


This fungus produeös pale-brown patches at the tip or margin 
of the leaf, sometimes’ anywhere on the iaf blade. These 
patches have concentric, zones (Plate 2, fig. 4). Pyenidia ma- 
eulicolous. amphigenous, subglobular, sabepidermal, erumpent, 
brownish, membranous, 60 to 160 ; broad, ostiolate, cells border- 
ing ostiole dark brown, not rostrate, ostiole 15 to 20 p across. 
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Spores minute, elliptic, hyaline, 3to 7.5 x 23 to 3.4 u (Plate 
4, Bg, з). я . 

LuzoN, Laguma Province, College of Agriculture carnpus, 
Р. Roldan 50, August 16, 1985, on living leaves of Hevea brasil- 
fessis (HBK) Muell-Arg. р р 

‘This fungus js common on Para rubber, causing marginal or 
apical brown patches on leaves, in Java, Trinidad, Brazil, and 
Malaya. It is new to the Philippines. 

FUYLOSHCTA PAYTOLACCAE Ө» 
Phyllosticta phytolaccae Сик, in Spiloge Fyngorom 3 (1881) 57. 

This fungus produces spots 1 to 10 mm in diameter, numerous, 
circular, pale yellow, with narrow reddish-brown border, srat- 
tered or sometimes confluent. The numerous spots produced 
cause premature falling of the leaves (Plate 2, fig. 5). Pycnidia 
epiphyllous, minute, erumpent, scattered or gregarious, brown- 
ish, membranous, ostiolate but not rostrate, 63 to 148 и, ostiole 
14.510374. Conidia ovoid or elliptic, hyaline, 3 to 7 x 16 to 2a 
(Plate 4, fig. 4). 

Luzon, Laguna Province, College of Agriculture campus, Е. 
F. Roldan 27, January 24, 1936, on living leaves of Phytolacca 
аа Linn. 


crcmsanoLe sicaconts 

Hyphis fuscellus vel hyalinis, artieulatis, erectis superficiali- 
bus: pycnidis in hyphis acropleurogenis, ovatis vel pyriformibus, 
minimis 48 ad 81 x 41 ad 56 p, saepe alipitellata, membraceana, 
‚ochreo-brunneis, vertice pertusis; sporulis eliptico-oblongis vel 
ovatis, hyalinis, 4.5 ad 7.5 x 2.5 ad 3.5 а. 

‘This fungos is parasitic on the powdery mildew (Erysipha- 
ce), very common on squash and other thgmbers of the Cucur- 
hitace. The fungous (Cieinnobolus) hyphz intermingle with 
the hypha of Erysiphacem (Plate 2, ñg, 6). Mycelium light 
brown to subbyaline, special hyphre arising from it and bearing 
pycnidia which may be either acrogenous or pleurogenous. Рус. 
nidia ovate or pyriform, 48 ta 81 x 41 ta 56 p, stipitate, mem- 
braneous, ochre-brown, vertices protrus spores elliptic or 
ovateelliptic, hyaline, 4.5 to 7.5 x'2.5 to 3.5 р (Plate 4, fig. 6). 

Luzon, Laguna Province, College of Agriculture campus, Е. 
Е. Roldan 29, July 18, 1937, on hyphe of Brysiphacer, growing 
en Cucurbita maxime Duchesne. , q 

This fungus is allied 6 Cincinnoboles ска! de Bary, but hax 
larger руси Ва and pyenospores. 


ILLUSTRATIONS 


Pram? 


FI. 1. Spots on а leaf of Loneinm domesticum, caused by Cylindrosporium 

insularum sp. nov. 

2. Patches on a leaf of Canna indica, cavsod by Pirieuiariz cannae 
sp. nov. 

3.9pots on leaves of Centaurea sp, caused by Macranporiun eex- 
toxreae sp, төх, 

4. Patches caused by Uavcospore vegina Kroger on the leaf shcaths of 
surar сапе, 

5. Spots on 
niolae СИ. 


а of cassava, caused by Melnintkonporium Kiepa- 


Pam 2 А 


FUG.1, Spots on a leaf of the grape, caused by [sarjopris clavinpore (H. & 

C) Bac. 

2. Spots on a leaf of Fvryctee amboinensis, caused by Aeratheciom rue 
biginorum sp. nov. 

2. Biotehes on leaves of Phaseolus valpas 
phasciliae. F. Tassi 

4. Blight at the tips of leaves of Para rubber, caused by Phyltosticta 
hevooe Zimm. 

5. Spots on а leat of Phytolacca dioica, caused by Phyllostictu phyto- 
laccas Се, 

6, Colonies of Erysiphacew on which Cicinnabotua sigaeullva sp. пот, In 
growing. 


caused by Macrophoma 


Риза 2 

Fic. 1. Conidiophores and conidia of Cercospora vaginas Kruger; X 1314. 

2 Conidiophores and conidia of Cercospora fuligena sp. nov.) x 1314. 

3, An acervulas of Cylindrosporium insularım sp. nov. in cross section, 
and conidia; X 1914, 

4. Conidiophorcs and conidia of Macrorporiuns contaureas sp. 700; X 


к Conidighorcs and conidia of Helmintkosperiem Арабы Ciz 
6. Coniiophoren and conidia of Pirieutarin mae sp. mor; x ВМ 
ғат 4 
Pic. 1. Conidiophores and conidia of Inaríopeis clasispere (В, & C) Sacc; 


3. Pyenidin and spores pf PAyllorticte Асино Zimm.; x 265. 

4. Pyenidia end spores! of Phyllosticta phytotaccac Окол X 206. 

5. Pyenidium and spores of Aacrophoma phaseolina F. Tassi; х 1814. 

€ Pycnidia and spores of Giehmiobelun sigaenllun sp. nov.j X 1814 
as 
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BIRDS FROM LEYTE 


By Dioscono 3. Rator. 
Of the КЕЙ and Gume Administration, Burcau of Seience, Manila 


INTRODUCTION 


Information with regard to the avifauna of the Philippines 
is in many respects sti meager or entirely lacking. Very ИНе 
has been done in the study of bird distribution, local bird mis га 
tions, breeding and feeding habits, and other aspects of relete 1 
mature. 

Extensive collecting of birds in the various parts of the 
archipelago, notably in those localities which aresti]! insuficient- 
fy worked out, will help much in the clearing up of these aspects. 
To this end, in May, 1927, the writer, together with an assistant, 
Manuel Celestino, made a collecting and observation trip in 
Leyte. 

Tayte has been visited by few collectors, and its avifauna hax 
not been studied as extensively as that of the contiguous island, 
Samar. Yet the locality has heen and still is a rich field for the 
collecting of birds. 

The earliest work on the birds of Leyte was done by Tweed- 
dale (1878) on a collection made by Everett in 1877 in Amparo, 
on tbe southwest coast of the island. Of the 67 species he 
recorded, 1, Arachnothera flammifcra, was described as new. 

Ten years later the Steere Expedition visited the island, and 
J. B. Steere (1890) added many interesting specics to the known 
avifauna of the locality. 

John Whitehead (1896) made the third important collection 
in the island. He collected in the highlands of the northern 
part for three weeks, and then left the isiand due to unfavorable 
conditions for collection. Ogilvie-Grant (1897), working on 
Whitehead's Samar-Leyte collections, reported 14 species new 
to Leyte. р 

The Fleming Museum in Toronto! possesses а collection of 
birds made by Enginee J. J. Mounsey in the Philippines in 
1909-10, and some of thgso birds are from Leyte. Nothing has 
heen published on this collection. 


*Hachisuka (1931) 48, 
15 
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In 1932 Andres Celesting. in connection with the studies оп 
bird parasites conducted by Dr. Marcos Tubangui, of the Bureau 
of Science, made a collection in the vicinity of Palo, ulong the 
northeast coast of Leyte. A 

The present paper sets forth the results of recent collections 
and observations made by M. Celestino and the writer in the high- 
lands of this island. 

Melosig, a barrio nestling among the central highlands in 
the southern third of Leste, was chosen as the best collecting 
site, The clevation of the site and its immediato vieinities va 
ries from 750 to 1,250 meters above sca level. The barrio is ap- 
proximately midway between Baybay (west coast) and Abuyog 
(east coast), so that collecting and observations were also 
carried on at several points between these two municipalities, 
along the newly constructed Baybay-Abuyog road, However, 
collecting and ‘observations centered mainly in lHelosig and its 
immediate vicinity including Maitum, Nebga, Magtarao, Ma: 
nol, Himayangan, Tagabaca, Balinsasayao, and Quarry. 

The present collecting site is practically untouched virgin 
forest, except for the small new clearings immediately adjacent 
to the highway. Towards the coast are small patches of coco- 
nuts, although in general these patches cannot be found at really 
high elevations. 

The birds collected, together with notes and observations on 
‘their habits, are given below. 

The nomenclature adopted is based mainly on the following 
sources: Peters, J. L., Birds of the World, 2 volumes; Hachisuka, 
XL, Birds of the Philippine Islands, 4 parts; Kuroda, N., Birds 
of the Island of Java, 2 volumes; Chasen, F. №., A Handlist of 
Malayalan Birds; MeGregor, R. С. A’ Manual of Philippine 

rds, 


BIRDS COLLECTED IN LEYTE 
ALMUS SALIS GALLUS dummer. 

One adult male, 1 young male, and 1 female. 

The juvenile specimen, almost a fledgeling, can hardly be dis- 
tinguished from a domestic individual of the same age and plum- 
age pattern. It flew about 50 meters, dodging among the tree 
trunks, and alighted on a branch &bout T meters from the 
ground, ws 

The species is recorded for the first time from this locality. 

The native name is manok thalas. 
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TRERON FOMPADORA AXILLARIS жанара 
Two mates and 3 females. 
This species was observed feeding in flock on fruiting balete 

(Ficus sp.), together with other pigcons, as Phapitreron ame- 

thystina amethystina, Phapitreron leweotis bifrons, Leutotrc- 

ron occipitalis vecipitalis, and Zonophays poliocephala polioce- 
phala. Local hunters informed the writer that the species can 
be found in the mountain vicinities only from the latter part of 

May to September. During the other mouths of the year it 

oes to the lowlands.» . 

The Philippine green pigeon is recorded for the first time 
from this island. 

‘The native name is punay. 

PHAMITRERON ANETRYSTINA AMETRYSTINA Kap. 

Ten males, 

The specimens do not appreciably differ from the typical P. a. 
amethystina from Luzon. The measurements of an exceptional- 
1у large male are: Length, 213 millimeters; wing, 145; tail, 118: 
culmen, 26; tarsus, 19; middle toe with claw, 21. 

In the forest the notes of the species are easily mistaken for 
the sound of a distant automobile horn. 

‘The native name is buro-bure, 


PDAPITRERON LEUCOTIS ALBIFRONS MeGreear. 

Eleven malca ang 12 females. 

Measurements; Length, 250 millimeters; wing, 122; tail, 94; 
culmen, 18; tarsus, 21; middle toe with claw, 23. 

A fine series of specimens of this species was secured, not 
differing appreciably from the typical P. } albifrons from Bohol 
and Samar. MeGregar (1909) and Hachisuka (1932) recorded 
the Leyte specimens as P. 1. brevirostris. Manuel? in the ab- 
sence of specimena from Leyte, conjectured that the Leyte birds 
might be P, 2. albifrons- 

The species was commonly met with in both deep forest and 
second growth in the highlands and in tho plains. 

The native name is limucon, 
cornemox. OCCIPITALIS OCCTPITALIS ion 

Five males and 4 femajes, 

No difference exists between typical L. o. occipitalis from 
Luzon and Mindanao and the’ present specimens, 


ЗА review of Philippine pigeons. L Thè genus Phapitreron. Philip, 
Journ. Sei. 56 (1936) 295, 
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The yellow-breasted fruit pigeon was very common in the 
highlands. Из notes closely resemble those of its congener, 
L. l leclancheri. 

The native name is ринду, 

DUCULA AENEA CLAUCOCACDA Малын. 

One female, 

Measurements: Length, 400 millimeters; wing, 240; tail, 159; 
culmen, 25; tarsus, 29; middle toe with claw, 50. 

Grant (1878) identified the Leyte form as Carpophage «поа 
(= Musentlivores chatyhura). Recently Manuel? reviewing the 
Philippine forms of Duculinz, identified the Samar form as 
нема пса glaucocayle, The powdery wash on the rectrices, 
primaries, and secondaries is very distinct in the present speci- 
men. 

The powdery-iziled imperial pigeon was observed singly on 
the outskirts of forests and in second growth in the highlands. 
Local hunters told the writer that the species begins to come 

ighlunds during the latter part of May and becomes 
abundant їп zbont June and July. By September it disappears 
from the vicinity. Undoubtedly, like Treron pompadora axil- 
aris, it stays in the lowlands during the other months of the 
year. 

The native name is belud. 


LONOPUAPS TOLIOCHILALA TOLIOCEPIIALA (Gras). 

Теп males and 7 females. 

Measurements: Length, 410 millimeters; wing, 20 
culmen, 23; tarsus, 26; middle toe with claw, 48. 

А nice scrios of this beautiful pigcom, consisting of 17 speci- 
mens of both sexes, was secured, ` 

Hachisuka € recognizes 2 races of this species: Z. p. políocc. 
phala for the birds from Cebu, Leyte, Luzon, Mindoro, and 
Panay, and 4. p. nobilis fram Basilan, Dinagat, МакЬа{е, M 
danao, Negros, Samar, Sibuyan, and Tawitawi. Of the newly 
created race he writes, “this species resembles the typical polio- 
cephola, but differs in having rich metallic-bronze reflections 

back and wing coverts.” 

iduals in the series presentıno uppreciable difference 
from typical poliocephala from Luzon qnd Mindoro; nor do they 


ail, 146; 


>A review of Thilipplee piveons, IV. Subfamily Dun 
Journ. Sci. 60 (1955) 410-412. 
«бейе of the Philippine Islands 1 nt. 2 (1937) 109, 200. 


- Philip. 
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show any difference from specimens of the supposed nobilis of 
Hachisuka collected from Basilan, Mindanao, Negros, and Si- 
buyan. The intensity of the coppery or bronze sheen in the 
plumage of the back presents a graduated series, varying a great 
deal in different specimens. Two speelmens exhibited very dis- 
tinctly the characteristic rich metallic bronze reflections on the 
neck, back, and wing coverts, a character which Hachisuka uses 
as a criterion for separating the South Philippine birds, as 
nobilis, from the reat. ‘This character becomes doubtful as u 
basis for the formation of t new race after having been proven 
to be manifested in varying degrees by birds from Leyte that 
ought to be typical Z. р. poliocepkala. 

The species was exceptionally common in the highlands, Not 
infrequently us many as two dozen birds were flushed in one 
feeding tree at one time, fecding in company with other species 
of pigeons. Only in this highland site was the species observed 
to form rather large feeding groups. 

The native name is hagum-hum or anum-wm. 

MACROPYGIA POASIANELLA TENUIROSTRIS Базара 

One male, 

The single speeimen secured was taken in the foothills near 
the east coast in the vicinity of Balinsasayao River. Several 
specimens were observed in flight in the highlands. 
EALLICOLESAA CRINIGER Gace 

One male. 

Measurements: Length, 278 millimeters; wing, 150; tail, 98; 
culmen, 17; tarsus, 34; middle toe with claw, 34. 

The species was very rare in the highland vieinities. The 
single specimen secured Was flushed from the same place for 
two consecutive days and was taken at last on the third day, 
9n a high ridge thickly eoverod with tall trees, part of a dense 
forest in the vicinity. 

GALLINULA CHLOROPUS LOZANO? пиве 

One female, 

"The moorhen was commonly seen in the small ponds that 
dotted the plains and the foothills near the east coast. 

The native name is хтон. 

CUARADRICS DUBIUS DUBIES еме. 

Three males. e 

The little ringed plover was often met with in the sandy strips 
of the shallow Balinsasayao River, about 10 kilometers from the 
coast. 
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ACrITIS BYPOLEUCOS алама. 

Onc male. 

The common sandpiper was secured in the same locality as 
the preceding species. 

The species is recorded for the first time from the locality. 
UGHETTA GARZETTA SIGRIPES (төм, 

One female, 

The Hide while egret was occasionally seen wading in the 
shaliows of Bali ‘ao River near the foothill 

The native name is tobon: er 
INonnycnus CINNAMONEUS 

One female. 

Several cinnamon bitterns were flushed from the tall grasses 
along the bank of Balinsasayao River, about 10 kilometers in- 
land. Hi 
ACOPITER YRIVIRCATUS TRIVIRGATUS (теин 

One male and 1 female. 

Both specimens of the crested goshawk were secured in the 
highland forests near the roadside. 

SPILORSIA NOLOSPILES MOLOSPILUS (Vie) 

One mate and 1 female. 

Several Philippine serpent eagles were seen in the vicinity 
cf clearings and along the roadside, usually perching on low 
branches of forest trees. 

The native name is sicub or sicup. 

XALASTUR INDUS INTERMEDIUS Garner. 

One female. А 

A pair of Malayan brahminy kites аге in the habit of perch- 
ing on a high tree near the camp site. They preyed on the 
poultry in the neighborhood, and the farmers insistently re- 
quested us to shoot them. The female was taken, but the male 
deserted the vicinity. 

The native name is banog. 

Pensis APIVORUS VET ORAYNCUS 

One male. 

The crested honey buzzard was,vare in the vicinity, Only 
the speeimen in the present collection was seen. 

‘Phe species is recorded for the fitst time from the locality. 


"нө, 


өм. 
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OUCRORIERAN ERYEMROGENYS хиутлкобрууа (Wier. 

One male. 

Measurements: Length, 172 millimeters; wing, 110; tail, 69; 
culmen, 23; tarsus, 22: middle toe with claw, 22. 

Comparison in measurements of the present specimen with 
erythrogenys and meridionalis that are in the Bureau of Science 
proved the Leyte bird to be erythrogenys, A Biliran specimen 
(Cat. No. 7597) collected by MeGrogor and A. Celestino also 
proved to be erytirogenys. It is strange that birds from Leyte 
nd Biliran usually prove.distinet from those of nearby Samar. 

Leyte is a new locality for the species. 

PSELOOTYNX PIILIPPENSIS AMINDANESSIS 
One male (immature). 
Measurements: Length, 520 mi] meters; wing, 275; tail, 200; 

сштеп, 50; tarsus, 68; middle toe with claw, 73. 

The general color of the upper parts is mummy brown to 
blackish brown, with light ochraceous buff margins to the ine 
dividual feathers. The rectrices and quills are mummy brown, 
with buff markings, The specimen is rather immature and in 
imperfect plumage. It is much darker than the typical P. p. 
philippensis. 

The specimen was secured at daytime, in deep forest where it 
was perching on а low branch in deep shade. The horns were 
very distinct when the bird was excited. 

The horned owl was rare in the vicinity. 

The species is recorded for the first time from Leyte, 

The native name is yongao. 

OTUS BAKKAMOENA RUPREETI тесев). 

One male. i 

Measurements: Length, 204 millimeters; wing, 155; tail, 75; 
culmen, 18; tarsus, 20; middle toc with claw, 30. 

The single specimen of Everett's serecch owl was secured near 
the camp site one evening. 

The native name is mingok, 

The species is recorded for the first time from the locality. 


SINOK PIDEN up. 
One male (nestling) and, 1 female. 
A nestling of the Philippine hawk owl was brought to the 
camp by a farmer, who found it in the bole of a tree which he 
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felled in his new clearing ip the forest. The young individual 
stayed in the camp for about a week before it died. The 
characteristic distinct white spots on the outer webs of the 
newly-developing quills are clearly shown in the young specimen. 
‘The remaining part of the plumage is all down. 

The native name is mingok. 

FAIDNITURCS DISCURUS DISCURUS. (Vien, 

Three males and 5 females. 

The Philippine racket-tailed parrakeet was commonly nesting 
in the highlands. Nest holes are frequently seen on the trunk 
of tall forest trees, usually near or in clearings. Аз many as 
six couples nested in one trunk. Apparently the holes are 
spacious inside, for the birds were always observed to get in 
head first and later to turn inside with only the bill visible from 
the outside. Natives elimb the nests with much difficulty in 
order to procure the young birds for pets. These birds are 
taught to talk. 

The native name is canauihan. 
TANTGKATOUS LUCIONENSIS LUCIONENSIS ch 

One male and 2 femates. 

A pair were seen nesting in the trunk of a tall tree in a clear- 
ing in the same nesting site as the preceding species. The 
nest hole was very similar to that of Prioniturus. The natives 
climb the nestholes of this species also, and get the young parrots 
for house pets. 

The native name js picoy or perico. 

MOLBOPSITTACUS INTERMEDIUS Siret, 

Three males and 2 females. : 

The intermediate guaiabero was often scen feeding on guava 
shrubs in the lower altitudes, mostly in elearings or in second 
growth. The bird js difficult to distinguish from the leaves of 
the plants where it happens to perch, although it may give forth 
its whistling note all the while. 

The native name is kotigot, 
косо PAILSPFENSIS WORCESTER fuere. 

‘Throe males and 3 females, 

Worcester's colasisi was commonly observed in the lower 
Places of the vicinity, in both gecond growth and deep forest. 
It prefers the same type of habitat as the preceding species. 

The native name is kolansi or kolilising. 
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BATRACHOSTONLS SEPTIMUS SEPTIMUS Yeeuldsls, 

‘One male. z 

Measurements: Length, 258 millimeters; wing, 160; tail, 12° 
culmen from base, 28; width of bill at gape, 41; tarsus, 18; 
middle too with claw, 24, 

The single specimen secured was one of a pair that Manuel 
Celestino flushed from the floor of a deep forest near a big 
stump. Не was not able to shoot at the birds the first time they 
were flushed, for they suddenly disappeared in the thick growth 
ground. He went buck.after two hours and flushed the pair 
again, from practically the same place as before. The male 
alighted on the nearby stump and was shot. The female disap- 
peared in the thiek growth around, and no amount of searching 
could flush it again, A search for the nest proved fruitless. 

‘The present specimen very closely resembles a specimen of 
the same species in the Bureau of Science collection which was 
collected by MeCregor and his рану in Locquilocon, Wright, 
Samar. 

‘The species was very rare in the locality. 

Leyte із а new locality for the species. 

EURYSTOMUS OMENTALIS ORIENTALIS (innen 

‘Two males and 3 females. 

‘The broad-billed roller was very common in the highlands. 
It was nesting in holes made high up in the sides of the trunks 
of dead or alive deep-forest trees left uncut in the clearings, 

The native name is selak, 


BAMPHALCYON CAPENSIS GICANIRA (alten), 
Two males and 1 female. 

‘The Philippine stork:billed kingfisher was occasionally seen 
in both highland and lowland streams. 

The native name is bakaka. 

CETE FLUMENICOLA Sion. 

Two males and 2 females, 

Steere's river kingfisher was often met with, either ying 
low over the water in the highland erecks or perched an aome 
branch in dark shaded places bf small streams. 

CEYX HAVARENSUS iere. 
One male. 
Measurements: Length, 135 millimeters; wing, 60; tail, 26: 

culmen, 39; tarsus, 9; middle toe with claw, 16. 
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The present specimen closely resembles a specimen from 
Wright, Samar, collected by McGregor and his party, except that 
ihe bill of the typical samarensis (20 millimeters) is 9 mili- 
meters shorter than in the present specimen. 

This rare kingfisher was only ясе once, and very accidentally, 
in the regions collected in. The single specimen secured alight- 
ed close to the writer who was seated while observing bird life 
in deep forest and whose presence did not seem to disturb it 

‘The native name for all kingfishers in the place is bokaka. 


HYDROCORAK SEMICALEATUS (төшө. — 

Six males, 3 adult females, and 3 young females. 

The intermediate calao was very abundant in the highlands, 
where it was nesting during this month (May). Unlike its 
congener in Luzon and Mindanao, the Leyte form is not yet 
wary and permits close observation, 

The native name is сво. 

PENELOPIDES PANISI SAMARENSIS Stew. 

Seven males and 5 females. 

The Samar tarictic was abundant in the highlands. 

The 7 males in the series present a great deal of variation in 
the size of the arrow-shaped black portion which Hachisuka * 
азов as an important eriterion in differentiating the Leyte birds 
from those of Samar and Bohol. McGregor © considers the birds 
from the threo above-mentioned localities as identical. Hachi- 
suka? recognizes three distinct races of the birds in the above- 
mentioned localities: P. р. samarensis from Samar, having a 
broad black portion at the basal part of the tail feathers; P. p. 
leytensis from Leyte, “having small and more narrowly pointed 
black portion at the shaft of the tail feathers which is an intcr- 
mediate character between sumarensis and the bird from Bohol;” 
and P. p. boholensis, “having the tail feathers entirely rufous ex- 
cept the end, instead of having a portion of arrow shaped pattern 
at the basal part.” 

In the present series one male (rather immature) has the 
tail of the typieal P. p. samarensis of Hachisuka^ with the 
basal black portion almost occupying one third of the total length 
of the tail. On the extreme end of the series one male has the 
tail of the typical bohotensis of Hachisuka in the total absence 


‘Contributions to the Birds of the Philippines (2) pt. 6 (1920) 168, 169, 
SA manual of Philippine Birds pts. 1, 2 (1909) 37. 

Contributions to the Birds of Philippines (2) pt. 6 (1020) 168, 100. 
? Birds of the Philippine Islands 2 pt. 3 (1934) 161, text fiz. 
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cf the black portion from the base of the tail. Five individuals 
have the intermediate condition, rånging from almost no black 
portion to one with the tail almost resembling the typical samo- 
rensis of Hachisuka. The writer is of the opinion that this 
character varies with age and cannat be depended upon as a basis 
for racial subdivision. 

‘The native name is tao: 


IXNCORNIS MACROTIS MACRATIS (Vicor) 

‘One male and 1 female. 

Measurements: Male, length, 322 millimeters; wing, 254; tail, 
119; culmen, 11; tarsus, 16; middle toc with claw, 27. Female, 
length, 324; wing, 272; tail, 172; culmen, 10; tarsus, 16; middle 
toe with claw, 27. 

The plumage of the present specimens does not differ appre- 
clably from that of typical Luzon and Mindanao birds, 

Nightjars were occasionally observed in their crepuscular 
flights in the vicinity of the camp site. From their comparative 
size one could easily (ell that two forms were found in the 
locality. The birds were within shooting distance and could 
have easily been hit, but the retrieving of the specimens presented 
difficulties. They always flew over densely vegetated areas, and 
it would have been impossible to find any bird that fell in the 
dense growth. However, one early evening a specimen was 
shot while crossing a cleared area. Another specimen flushed 
from its daylight bed in the forest floor was also secured. 

The native name Баб-Лаб is also given to Caprimulgus. 
The species is recorded for the first time from the locality. 
CAPRIMULGUS MACRURUS MANILENSIS Wa 

One male. Е 

Measurements: Length, 243 millimeters; wing, 173; tail, 126; 
culmen, 9; tarsus, 16; middle toe with claw, 2: 

‘The single specimen secured is in poor condition due to the 
rains. Comparison with speeimens in the collection identified 
it as С. maerurus manillensis, 

The species is recorded for the first time from the locality. 
EMIEROCNE COMATA MAJOR «вание, 

Two males and 2 females. 

Measurements: Males," length, 163, 167 milimeter 
135, 127; tail, 79, 75; exlmcn, 5, 5; tarsus, 6, 6; mid 
with claw, 11, 11. Females, length, 167, 145; wing, 136, 125; 
tail, 83, 75; culmen, 5, 5: tarsus, 7, 6; middle toe with claw, 
и, 11, 

` 
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‘The present specimens do not apprecinbly differ from typical 
specimens of H. с. major, from Luzon, Mindoro, and Negros, 
nor from birds collected in Basilan and Mindanao, Hachisuka ® 
recognizes three races of the species: Н. c. major, Н. с. nakamu- 
rai, and Н. e. comata. He places the Basilan and Mindanao 
birds as a distinct race, nakamurai, differentiating them from 
the northern specimen by the supposedly stronger tinge of green 
on the back and under surface of the body, and by the measure- 
ments being intermediate between those of major and comata. 
The writer is of the opinion that examination of a large serios 
of birds from the northern islands, ‘Mindanao and Basilan, will 
prove nakamurai identical with major. 

The species was commonly met with in the highlands. 

It is recorded for the first time from the locality. 
экана СХА пин. 

One male arid 1 female. 

Measurements: Male, wi 
5; tarsus, 10; middle toe with claw, 24. Female, wing, 177: 
tail, 34; culmen, 5; tarsus, 10; middle ioe with claw, 14. 

Twceddale's spine-tatled swift is one of the rarest birds. 
Hachisuka *" writes of this species ^. . . Chaetura piena rarest 
of rare birds . Altogether only nine specimens of this ge~ 
nts are recorded.” 

Many big swifts were seen flying around the camp site, but 
always beyond shotgun range. One rainy day one of them was 
luckily brought down, and proved to be of the present spocies. 
The next day another was added to the collection. 

The species is not rare in the highland regions collected in, 
scores of them being visible in high flight at any time of day: 
securing them, however, is quite difficult: 

MARPACTES ABDESS (Termine, 

One male and 2 females. 

This beautiful bird was frequently seen in the deep forests of 
the highlands, 

SURNICULUS LUCUBRIS VELUTINUS Sharpe 

One male. . 

Measurements: Length, 208 millimeters; wing, 118; tall, 110; 
culmen, 20; tarsus, 16; middle toe with claw, 20. 


"Тољ, cit, 172, 178. 
rds from the Philippine Islands 1 pt. (1991) 24; 2 pt, 3 (1934) 
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‘The Philippine drongo euckóo was rare in the highlands. The 
single specimen secured was shot in a thick growth bordering 
а new clearing. 

‘The species has never before been recorded from Leyte. 
miskOCOCCYX SDARVERIOIDES (vigere. 

Опе female. 

Measurements: Length, 322 millimeters; wing, 190; tail, 162; 
culmen, 20; tarsus, 20; middle toe with claw, 30, 

The present specimen is indistinguishable from the typical 
H. aparverioides in tha collection. 

‘The Asiatic hawk cuckoo was very rare in the locality, The 
single specimen secured was the only individual scen in the 
site. IET 

The species has been recorded only from Calamianes, Luzon, 
and Negros. 

Leyte is а new locality for it. 

CUCULUS CANORUR TELEPIIONUS Сим элё Muises 

One female. 

Measurements: Length, 320 mitlimeters; wing, 207; ti 
culmen, 23; tarsus, 17; middle toe with claw, 28. 

Like the preceding species, the European cuckoo has been 
recorded only from a few localities—Basilan, Batan, Calayan, 
Palawan, and Siquijor. 

It was very raro in the highland regions covered. 

It is recorded for the first time from Leyte. 

CENTEOPUS VIRIONS (зря. 

One male. 

The red-winged coucal was not seen at all in the highlands. 
However, it was common in the second growth of the foothills 
and the lowlands. 

The native name із ko-kok. 

CENTROPUS MELANOPS Lemon. 

Two males. 

The black-cyed coucal was often met with in the highlands, 
usually in thick growth near or in clearings. 

The native name is adunog. 
CORYSOCOLAPTES LUCIDUS UFOFUNCTATES Han 

Three males and 6 females. 

The red-spotted golden flicker was often seen on the outskirts 
of deep forests which bordered clearings. It was also occasion- 
ally seen in deep woods. 

> 


168; 


А 
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The native name is bala-latak or batok, а name also given to 
the other species of woodpecker. 
MICMTENSTEINIPICUS FULIGINOSUS «тейит. 

Two males and 1 female. 

The sooty woodpecker was seldom met with in the highlands. 
All the three specimens secured were collected in very deep 
forest far from clearings. 

TURIPFONAX PECTORALIS Tenia 

Six males and 4 females. PR 

This species was commonly found"in both deep forest and 
clearings. Three individuais were observed feeding on an ant 
colony in a dead trunk in a clearing. 


SARCOPUANOPS BAMARENSIS Steere 

Two males and 1 female. 

Measurements: Mates, length, 145, 150 millimeters; wing, 77, 
78; tail, 54, $5; culmen, 20, 20; tarsus, 20, 21; middie toe with 
claw, 21, 21. Female, length, 149; wing, 7T; tail, 56; culmen, 
20; tarsus, 20; middle toe with claw, 21. 

The Leyte specimens are indistinguishahle from typica! S. 
samarensis of Samar. Tho species is rare in the highlands. 
Five individuals, apparently belonging to one feeding group, 
were scen in deep forest; throe of them were secured while the 
others disappeared in the thick growth. 
птготиты AZUREA AZUREA (венә. 

One male. 

The black-naped flycateher was commonly met with in second 
growth and oceusionally in the forest. 

RAIPINURA SUPERCILIARIS SAMAWÉKSIS (Steerei. " 

Two males and 1 female. 

The Samar blue fantail flycatcher was often met with in 
company in thick growth in the forest. 

ROIKONTIAS RUFICAUDA MINDANERAIS Мем 

One male. 

Measurements: Length, 145 millimeters; wing, 81; tail, 66; 
culmen, 15; tarsus, 17; middle toe with claw, 17. 

The present specimen is indistinguishable from typical R. ғ. 
mindanensis from Mindan: It is appreciably bigger than 
any of the R. ғ. samarensis in the collection of the Bureau of 
Science from Samar. Hachisuka (1935) considers the Samar, 
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Leyte, and 3 
samarensis. 

The species is very rare in the highlands. 

CORACINA STRIATA XOCRI (Katter). 

One male and 2 females, 

Koch's barred cuckoo shrikes were frequently met with in 
{ай trees in deep forest near clearings. Occasionally individuals 
invaded the clearings where they were easily secured. 

IRENA ELLA Steere- n 

One male and 2 {етй 

ElHa's fairy bluebirds were not scarce in the deep foresta 
of the highlands, but they were often mistaken for Dicrurus, 
HOLE EVERETTE (тебин, 

Three males and 2 females. 

The species was commonly met with on the eutekirts of deep 
forest and second growth, especially near river bank: 
fore Tit 

Two males and 1 female. 

The Philippine bulbu} was commonly observed in second 
growth and in clearings, 

The native name is paragó or palagó. 

PYCNONOTUS GOLAVIER CAZAVIER (Зоор. 

One male. 

The guava bufbul was often seen in clearings and second 
growth, both in the highlands and in the lowlands. 

The native name of this species also is paragó or palagó. 
YIILOCICHLA MINUTA Bost 


ndanao forms asebelonging to ome race, R, г. 


NSIS PIILIPFENSIS (Gmelin). 


жун. 


One female. А 
Moasurements: Length, 128 millimeters; wing, 64; tail, 42; 


culmen, 16; tarsus, 25; middle toe with claw, 21. 
‘The present specimen is indistinguishable from typical P. 
minuta. from Wright, Samar 
The lesser ground babbler is not at all rare im the highlands. 
Several specimens were seen in very thick undergrowth in deep 
forest, but they were very difficult to seeure. 


XACRONOUS STRIATICEES MINDANENSIS Steere 
One male and 3 females. 
The present specimens do hot show any difference from typical 
М. s, mindanensis from Mindanao. 
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‘The Mindanao tit bubbler wes often seen in groups of several 
individuats on the forest floor, and in thick second growth. 
ORTHOTOMUS FRONTALIS Sheree 

One malc and 1 female. 

Sharpe's tailorbird was commonly seen and heard in thick 
growth around clearings. 

NLGALCRUS PALUSTRIS FORBESI Bangs. 

‘One female. 

The striated marsh warbler was never observed in the hiph- 
lands, but it was common in the lowlands near the coast. 

The species is recorded for the first time in Leyte. 
ARTAMCS LEUCORRYNCHUS LEUCORRYNCHUS Ире, 

One female. 

The white-bellied swallow shrike was rarely seen in the 
lands, but was common in the lowlands. 

The native nume is it-it. 

RYLOTERPE ATOENSIS Mari. 

One female. 

This thickhead was searce in the highlands. Only the single 
specimen secured was seen. It was taken in deep forest, 
CALLISITTA FRONTALIS LILACEA (Whitehead, 

One female. 
uc-faeed nuthatch was seen but once in the highlands. 
was seen climbing round and round the trunk of a very 
tall forest tree in deep forest, well beyond gun range. The 
female luckily moved to a lower perch and was secured. 
ZOSTEROPS PALPEDHOSA BASILANICA Steere: 

‘Three females. 

Steere's silvereye was often met with in small groups in 
second growth, 
блл CINEREICULAN® Trandate 

‘Three males. 

The ashy-chinnod flowerpecker was common in second growth 
and in the standing vegetation of clearings 
DICU EYEKEITI чане. 

One male. 

‘Measurements: Length, $2 millimeters; wing, 50; tail, 2 
eulmen, 12; tarsus, 12; middle toe wilh'elaw, 14. 

Everett’s flowerpecker was met with only once in the high- 
lands, feeding on а low fruiting tree in deep forest in company 
with Prionochitus sneznccto! 
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PRIONOCRILUS OLIVACETS Trek. 

One male. 

Measurements: Length, 87 millimeters; wing, 53; tail, 28; 
culmen, 10; tarsus, 12; middle toe with claw, 13, 

The present specimen is indistinguishable from typical P. 
ativecens from Samar. The single specimen secured was scen 
feeding on a fruiting hush in deep forest together with several 
P. inezpcetatue, Apparently the species is rare in the vicinity. 


FRIONDEHN.EH INESPECTATUS Wb 
Two mates and 1 female. 
Hartert's flowerpecker каз rather common in the highlands 

JETROTTCK RELLA Tweedale. я 
Two males and 2 females. 

Measurements: Length, 77 millimeters; wing, 40; tail, 30; 
culmen, 12; tarsus, 12; middle toe with claw, 12," 

Tweeddale’s sunbird was commonly асер in coconut groves in 
highland clearings, and in second growth. 

Whitehead collected the species in Samar. It is recorded from 
Leste for the first time, 

RUDREPANIS POLCHEERIMA (Shane 
One male. 

Measurements: Length, 78 millimeter; wing, 48; tail, 26; 
culmen, 18; tarsus, 14; middle toe with claw, 13. 

The Mindanao sunbird was only seen once in the highlands, 
emerging from a thick bush by the roadside. Apparently it 
is rare in the highlands, 

ЗЕРТОСОХА BRAZILIANA SPERATA доми. 

One male, M 

Tho red-breasted sunbird was comman in coconut groves in 
tho same vicinity as Æthopyga bella. Oftentimes these two 
Specimens were seen feeding on coconut flowers on the same tree 
at the same time. 


ANTIREPTES MALACCENSIS GRISEIGULARIS Twoeddate, 

‘Two males and 3 females. 

Measurements: Length, 104 millimeters; wing, 60; tail, 40; 
culmen, 16; tarsus, 15; middle toe with claw, 16. 

The present specimens are indistinguishable from typical A. 
m. griseigularis from Samar. " 

The gray-throated sunbird was often observed in coconut 
groves, feeding on the insects attracted by the coconut flowers. 

Tho species is recorded for the first time from Leyte, 
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ARACHNOTRERA THIJPPINENSIS (ij 
One female, Е 
Measurements: Length, 150 millimeters; wing, 85; tail, 45; 

culmen, 38; tarsus, 18; middle toc with claw, 18. 

The naked-faced spider hunter was seen only once № the 
highlands, The only specimen secured was shot in dark dense 
growth at the side of а creek. 

VAOLONCHA LECCOGASTRA EVERETT атаеы 
One female, 

Everett's weaver was commonly met with in flock, feeding 
оп the patches of mountain rice in the highlands. The species 
was just us abundant fu the highlands as the Philippine weaver, 
Mania atricapilla minuta. 

The native name is maya. 

ORIOLUS CHINENMS Схемы Linneus, 

One male and 1 female. 

The Philippine oriole was a very common bird at low altitudes. 


ORIOLUS XANTHONOTUS SAMARENSIS 5 

‘One male. 

Measurements: Length, 203 millimeters; wing, 118; tail, 87; 
culmen, 24; tarsus, 22; middle {се with elaw, 22, 

The Samar oriole was very rare in the vicinity. The single 
Specimen secured was shot from a high forest tree by the 
roadside. 

Whitehead (Grant, 1897) writes of the species, “This species, 
according to my experience, was extremely rare in both is- 
Janda, ы 
BICRURUS DOTTENTOITUS STRIATUS теша 

Three males and 5 females. Е 

The southern drongo was commonly met with in both deep 
forest and second growth, The native hunters believe that the 
bird invariably follows in the wake of feeding monkey groups, 
They believe in a very close relationship between the bird and 
the monkey. 

The native name is nyad-agud or uwak-weak, 

SARCOPS MELANONDTUS Gea 

One male and 1 female, + 

‘The black-backed eoleto was werk common in the highlands 
and in the lowlands near the hills, 
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The native name is ding, 

Two hundred and fifty-seven specimens were collected, belong- 
ing to 77 forms, 17 being recorded for the first time from the 
locality. 

The following species were observed in the highland vieinities 
but not collected: Megapodius sp. Chalcophaps indica indica 
Linneus, Rallus torguatus torquatus Linnzus, Poliolimnas cine- 
reus (Vieillot), Collocalia sp., Pitto surdida sordida (P. L. S. 
Müller), Pericrocotus flammeus Icytensis Steere, and Policlopkus 
wrostietus wrostictus (Salvadori). Three of the forms observed, 
Megapodius sp, Chaleephaps indico. indica, and Pitta sordida 
sordida, are recorded for the first time from the locality. A to- 
tal of 20 forms will havo been recorded as now to the locality 
if the 3 species which were observed but not collected be included. 

The forms collected from Leyte have boen recorded from 
Samar, except the following 6: Pseudotynz philippensis minda- 
nensis, Lyncarnis macrotis macrotis, Caprimnlyus macrurus ma- 
nilteusis, Mearnsia pieine, Hicrococeyx sparveriaides, and Cu- 
entus canorus, In general the avifauna of Leyte and Samar 
is very similar. 

SUMMARY AND CONCLUSIONS 


In May, 1937, the writer, accompanied by Manuel Celestino, 
made a collection and observation of birds in Leyte, in order to 
obtain date which may aid in the solution of such important or- 
nithological problems as bird distribution, local bird migrations, 
and brecding and feeding habits. 

Collections and observations were carried on in the vicinity 
of Helosig, а highland barrio in the central highlands of the 
southern third of Leyte. Two hundred and fifty-seven speci- 
mens, belonging to 77 forms, were collected. Fight forms were 
observed but not collected. Seventeen forms of those collected, 
and 3 of those observed, are newly recorded from the locality. 

All but 6 forms collected in Leyte have been recorded from 
Samar. In general there is a very close relationship between 
the avifauna of Leyte and that of Samar, 
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FIVE OTHER KNOWN SPECIES OF P) 
PHILIPPINES 


ENAEUS IN THE 


By Dowteiano К, VILLALUZ and FELIN J, ARRIOLA 
Of the Fish and Game Administration, Burcan of Seienee, Manila 


“Pour PLATES 


Blanco and Arriola (1997) were the first to attempt a aystem- 
atic study of some known species of Philippine Penarida in 
в single puper. Thuy described five species, Penaus canalievlo- 
fus Olivier, Penaus cfüis Milne-Edwards, Penzus ineisipes 
Spence Bate, Pentus indicus Milne-Edwards, and Репена mo- 
nodon Fabricius, Five other species are of economic impor- 
tance; namely, Penæus indicus var. longirostris de Man, Peneus 
canaliculatus var. japonicus Spence Bate, Peneus anchorelis 
Sponce Bate, Penzus monadon var. manillensis var. тоу. and 
Репа» vectteutus Spence Bate, These have not heretofore heen 
reported or described from the Philippines. Penaus monodon 
is locally known as sugpo, and all the other species as hipon 
snahe, The present study brings the systematics of Philippine 
shrimps of the genus Репа up to date, and also gives the 
taxonomy and morphology of these crustaceans. 

The body of a Penæus may be divided into two general parts, 
the cephalothorax and the abdomen. The cephalothorax repro- 
sents a fusion of the head and thorax, and is covered dorsally 
and laterally by the carapace, Arising from the midanterior 
margin of the carapace is a straight rostrum, which is elevated 
dorsally but compressed laterally into a crest, И is armed 
dorsally with spines, ranging in number from 6 to 12, and ven- 


‘rally with 0 to 5 spines, 


On either side of the carapaéc near the anterior margin are 
two tenth the anterior of which is the first antennal tooth, and 
the posterior, the hepatic tooth. At the anterior margin of the 
carapace, on each side Ф the base of the rostrum, is an oye 
mounted on a stalk. Below the eye is the hollow peduncle of 
ihe first antenna, which bears a bifürcate fagellum. Imme- 
dictely beneath the pedimele is a scalelike structure, the antennal 
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scale or scaphecerite of the speond pair of antenna. From the 
baso of this scale at its ventral side arises the whiplike flagellum 
of the second antenna, 

On the ventral side of the cephalothorax are five pairs of legs, 
the pereiopods. The first three pairs are provided with pincers. 
Each of these legs are made up of several segments, the ischiopo- 
dite, the carpopodite, and the propodite, the latter giving rise to 
the immobile finger of the pincers. The other part of the pincer 
is movable, and is known as the mobile finger. The Inst two 
pairs of pereiopods do not possess pinvers, but have the dacty- 
lopodites instead. Alt of these appendages are connected to the 
cephalothorax by two very short segments, the coxopodite and 
the protopodite. 

The buccal cavity is bordered by the following oral ap- 
pendages: A pair of mandibles; the first and second pairs of 
maxille; and the first, second, and third pairs of maxillipeds, 
which are in reality thoracic appendages performing functions 
of an oral appendage. At the mouth region are two other strue- 
tures that might be mistaken for true limbs but which do not 
belong to the same category. At the anterior border of the 
buccal aperturo is a much thickened upper lip, the Jabrum sit- 
uated just in front of the well-developed mandibles. Тһе lower 
tip, which has two lobes, the pragnatha, appearing like true 
appendages, adheres to the posterior surface of the mandibles. 

The abdomen is made up of six ordinary segments and one 
terminal pointed telson grooved on its middorsa surface. All 
the abdominal somites are covered with a tough exoskeleton, 
the dorsal surface of each and part of the lateral sides of which 
are designated as the tergum, and the lower part of the lateral 
sides, the pleuron. Attached to the sides of cach of the first 
five somites at the ventral surface of the abdomen is a pair of 
awimmerets or pleopods. The sixth somite possesses longer and 
broader appendages, the uropcds, which together with the telson 
form the tail fan, 

"The male is differentiated from the female by the presence 
of the petasma, a membranous development of the endopodites 
of the first pair of its pleopods: The male genital opening is 
situated at the eoxopodites of the БИН pair of nereiopods. 
‘The female, on the other hand, hag its sternum divided longitu. 
dinally into a median cleft, immediately between the fifth pair 
of pereiopods. he sides of this cleft appear as flattened cal- 
cificd plates, called the thelycum. This structure extends from 
the base of the coxopodites of the fourth pair of pereiopods in 
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the posterior border of the stermum. Tho female genital open- 
ing is Ioeated on the coxopodites of the third pair of pereiopods. 
The exopodite of the first pair of plcopods is long and flat, 
while the endopodite is less developed, appearing Tike a small 
bud. 
PENÆIDÆ 

Kody laterally compressed. Carapace welt developed, passing 
beneath anterior border of соха] plates of first segment of abdo- 
men. Rostrum usually, long, laterally compressed, and mostly 
strengthened on sides by a longitudinal ridge; teeth generally 
numerous. Antennules with two flagella. Mandible large and 
powerful with an incisive external margin, with palp of one 
or two segments. Five pairs of pereiopods present, first three 
pairs slender and chelate; last two pairs with dactylopodites. 


Genus PENEUS Fabricius 


Body laterally compressed up to posteriormast somite. Cara- 
pace armed with a laterally compressed rostrum, more or less 
toothed or fringed with tiny hairs. Eyes large and ovate, sup- 
ported by iwo-jeinted stalks. Antenne with two flagella 
shorter than carapace, Antennules with a large ecaphocorite 
toothed on its outer margin, foliaceous and thin on inner margin. 
Mandibles large and strong, with large and foliaceous two- 
Jointed palps. First three pairs of perciopods chelate; last two 
Pairs terminate in dactylopodites. Dleopods large, with two 
foliaceous branches in all pairs except first pair which exhibits 
characters for sexual dimorphism. 


Key to thesPhilippine species of Рента. 


9". Laterat rostral sulci extending to posterior margin of carapace, ventrat 
rostral tooth opposite anterior rostral woth 
[ЖЖ 
T 
Peneus canaliculatus Olivier. 
54 Telson armcd witk three small spincs on latera) margin. Rostral for- 
MAAS р, 
1 
о". Lateral rostral solei not extending to posterior margin of enrapace, van- 
‘tral rostral tooth eitkor absent or present. 
5°. Rostrum without crest, ventral margin withoat teeth, 
г’. Telson without spinis. 


3%. Тема without spinuler on lateral margin. Rosteal formula 


mula 


analiculatue var. japonicus Sponce Bate. 


4%, Rostend formula È 


1 rostrum slightly turned upward on ti 
Рета одне Milns-Edwards, 
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Rostra) formula m; rostrum narrow and straight, 


Pengene incieipes Spence Bate, 
€*. Toalson with spines. 
4'. Mostral formula SIR; 1 toatà on коми vexion. Telson armed 


with one small spine on lateral marin. 
Гоната nnckoratie Spence Bate. 


4'. Rostral formula $; one tooth on gastric region, Telon armed 


with {sro small spines on latera] maria. 
Penitent reetacntus Spence Bate. 
D% Rostrum with crest. 

©, Ventrel margin with teeth, 

4*, Rostrum distinctly curved upward. Rostral formula 2-8, " 
irum projects beyond antennal scales. by om 
fths ef free portion... Pexexa indicus var. long 

4^. Rostrom straight. 


oR 


es, Rostral formula ER... Pens indicus Mitne-Edwards. 


er. esteal formula ST... ss Pena monodon Fabricius 


c^, Ventral margin without teeth. Rostrum short, extending as far as 
midde of secund joint of aptennal peduncle. Комга! formula 


ө cons. Penaus тонофоп var. эти гияїн ут, mov. 


PENEUS CANALICULATES 
Penava eonaliculatos var. japouicns SPENCE DATE, Challenger Re- 
port. Macrura (1888) 245, pta. 21, Z2, 37: ALCOCK, Atm. & Y 

L Mist. 14 (9905) 314. 

Penes canalionlats ORDIANN, Zool, Juhrb. АМА. f, Syst. $ (1890) 
448, pl. 36, Giza. 2a, b'; Кізизхорух, Journ, Fish. Bur, & (1) (1000) 
6, 1, pls. 1, Т, Gee 1, lec; Rarnaok, Proc. U. S. Nat. Mus. 26 
(1907) 37; Aucock, Cat, Indian Decap, Chust, pt. З, Macrura, Fast. 
1 (1908) 14, pl. 2, figs. Gar, 

Penews japaniene Noat, Annal, Science Natur. IX 4 (1006) 10; 
эр Мах, Decapoda Sibora Exped. pt. 1 (1911) М. 


Rostrum as long as penultimate joint of antennular peduncle. 
Rostral formula 2, all teeth Hned with hairs. Five teeth on 
carapace. Postrostral carina longitudinally grooved. Lateral 
grooves vory distinct, extending to posterior border of carapace. 


Two lost segments of abdomen laterally compressed and dorsally 
keeled. Posterior end of sixth somite toothed, Telson armed 


=. JAPONICUS Years Шы. hte 1, hend. 2, d, and be 


"Not in Scientific Library, Phillppine Bureau of Science, 
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with three small spines on lateral margin, dorsally grooved and 
apex acuminate, 
Deseription based on a female specimen, 111 millimeters long 
from anterior border of carapace to posterior end of telson, 
Eighteen specimens, 56 to 111 millimeters long. 
Locality.—Manila Bay (G. A. Lopez) ; BANTAYAN, Cebu Prov- 
ince, Bantayan (С. A. Lopez). 
PENEUS INDUS чы LONCIBOSTIUE de Man Piety 
Penaue indicus var. longirostris DE Max, Sibogs Pxped. Decapoda #8 
ве 1 (1911) 101-4; Arcok. Cat. Indian Decap. Crust, pb 3, М 
imos, Ёзге. 1 (1906) 12, 


Rostrum curved upward, projecting $ of free portion beyond 


antennal scales, Rostral formula £. Three teeth present on 


carapace. Rostral crest typical. Grooves on cither side of ros- 
trum ending besides first epigastric tooth. Telson acuminate, 
dorsally grooved, lateral sides fringed with hairs. 

Deseription based on а male specimen 93 millimeters long, 
from anterior border of carapace to posterior end of telson. 

Seven specimens 65 to 121 millimeters long. 

Locality —Manila Bay (Aldaba and Talavera) ; PANAY, Майо 
Provinee, La Paz (Mendoza) ; NEGkos, Oriental Negros Province, 
ibanhay. 

PINAUS ANCHORALIS бреше Baie, Pate 3 Зе. 
Penance anchoralin Srevce Bare, Rept. Voy. Challenger, Zeil, 24 
(1879.78) 258, ph 25, Bg. 1. 


Rostrum without crest, ventral margin without teeth. Ros- 


1 formula EI ione tooth on gastrie region. Third and suc- 


ceeding segments of abdomen carinated, sixth ending in a small 
tooth. Telson longitudinally grooved and pointed, armed with 
one small spine on latera] margin. 

Deseription based on a female specimen 81 millimeters long 
from anterior border of carapace to posterior end of telson. 

Locality —Manila Bay (А. Seale). 
FENATS MONODON var. MAXILLENSIS var, mor. Piete Yes 

Rostrum with crest, ventral margin without teeth. Бога! 
formula $. Last two segments of abdomen carinated. Telsen 
longitudinally grooved, lateral margin fringed with hairs. 


` 
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‘This variety differs from the type species in the following 
points: (a) Dorsal surface öf rostrum armed with 6 spines, the 
two anteriormost minute; ventral surface smooth; (b) rostrum 
short, reaching as far as middle of second joint of antennal 
peduncle, 

Description based on a female specimen 195 millimeters long 
from anterior border of carapace to posterior end of telson. 

Type variety bears accession number 200, Fish and Game 
Administration, Bureau of Stience. 

Locality—Manila Bay. 

PENAEUS MECTACUTUS Spree Tate Plate 2, Ar. 1. 
Пети» veetuentws SetNce Hare, Rept, Voy. Challenger, Zoil. 


(2577-78) 266, pl. 17, fi, 2. 
Melaperaus seraculss Aucock and НЕХОВАЗОХ, Journ. Asiat. Soc, 


Bengal 83 (1894) 145. 
Porapéps rertacutvs DR Max, Decapoda, Бока Exped. 55 (1011) 
52; Bats, Macrura, Deutsche Tiefsue Клей, 2 (1925) 228. 
Rostrum horizontal, straight and pointed. Ventral margin 
Н опе tooth on gastric region. Pos- 
terior end of fourth and fifth somites slightly cleft on median 
line. Sixth somite twice the length of the fifth and ending in 
a small tooth. Telson with two small spines on each side. 
Deseription based on a female specimen 65 millimeters tong 
from anterior border of carapace to posterior end of telson. 
It bears accession number 0-216, Zoülogy Department, Univer. 
sity of the Philippines. 


E 
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ILLUSTRATIONS 


Pare 1 


FOL Решка canaliculatus vax, japonious Spenco Hate; lateral view of 

head, natural size 

2, Penns coalienfatus var. japonic 
zon and uropods, natural size, 

3. Perens conatintatus Olivier; dorsal view of telson and uropods, nat- 
eral size, 

de Penmus cauolicelatus ат, japonicus Spenen Bates ventral side оба 
malo showing the petasma, 

3. Penis conalicrintus var. juponicus Spence Bate; ventral side of a 
female showing the thelycum. 


Spence Hal 


dorsal view of tel. 


Prae 2 
M Pevieus indicus var. lougirestrix de Man; lateral view of hend, nat- 
wrat size, 
2. Pewena indiene 


Ine-Edwarda; lateral view of head, nalural size, 
Pun 


Ftc, 1. Persya monaden var, manilfeweie var. лоу, laeral view of hand, nat- 
ral sire, 

‚Peurus axehoralit Spence Patet nateral rice, 

Рента vertacites Spence Bate; natural size, 


Hm 


Diageammatie drawing of a Роми. ant, Antenmute; жга, scaphoectite: 
<, antennas e, eye: r, rostrum; e, carapace; n, abdctenn; m, somite: 
E telson; «i, uropod; pt, pleopods pr, peteiopod. 
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DIATOMS FROM ARGUN RIVER, HSING-AN-PEI 
PROVINCE, MANCHOUKUO 


By В. W. Stvostzow 
Of Harkin, Marcharkuo 


pe rates 


The material reported in the following pages was collected 
by Mr. P. A. Pavlov, the enthusiastic collector of the former 
Manchuria Research Society of Harbin, in the summer of 1927 
in the environs of the Chalainor station of the Chinese Eastern 
Railway, at the source of Argum. River, which arises from Da- 
Tai-nor ог Talaihu Lake. The collection consists of only ane tube 
of specimens, Thanks are due to Mr. P. A. Pavlov for placing 
the material at my disposal. 

Only one of my papers deals with the diatom flora of Dalai- 
nor Lake! Another paper deals with diatoms from the Great 
Kbingan mountains, east of Argun River A third deals wid 
the diatom flara of the Hailar district? The diatom flora of 
Armin River is quite rich, being represented by 163 different 
forms in the single sample examined. The following species pre- 
dominate in the Argun collection: 


Cyclotella — Mexeghiniesn №, icula cuspidata var. embigua. 


plana. Neviewts pupala var. copitata uml 
Synedra ulna. vat. сайга. 
Caloneis vilicula. x Nevicufa. protracte, 
Кей, dubirm and to. argu- Cymbella cuspidata, 

sensit. Nirzsehia aeieulerin. 


Of 163 different diatoms 137 were fresh-water species, and 
about 25 are also known in slightly brackish water. They are 
the following: 


Catoncia sitientu. Navicula rhyuchacepkata var. 

Amomoconeis sphacrophure.  , ем, 

Naviewla erucicula var, btw- Nawicuin viridula and three va- 
sata- А riotie 

Navienla cryptoceptate “van, jenta hungarica var. Unearie 


veneta. . and two other varieties. 


"Philip. Journ, Sei. 44 (1070) 31 
тыч. 35 (1928) 29. 
*Hedwigie (1928). 
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Navide tanceolata 5 * van ded 
Navienta objonga var. aubharal- 

иһ. Nitzrchia commutata. 
Amphora veneta. Nitsuchia frustulum var. permi- 
Cymbella prostrato. ante, 
Epitkemia туй. Nitzschia acieuluri 
Epithemia вот, Gymatepleura elliptica var, nobi- 
Rhopatadia gibba var. ventri- fin. 

сона, Surirella ovata and var. pinnata. 
Rhopalodia gibberulo, гена tientsinen 


The following nine diatoms from Argun river are proposed as 
new: 


Б 


avin fibetien vay. armmen- 


hen dubinm fo. argunensis, Pi 
vieula bacillım var. paralele, is. 

Navicula argunensis, Pinontaria viridis var. eommatata 

Мата viridula var. rostrata fo, orgusensiz. 

and var. argunenei, Cymbella nevienliformis fo, rone 

Nerienta тидат var. Ionero- ri 

[А 
From a geographical point of view the following diatoms are 
interest: Achnuntkes Perayulli var, wipponien, known from 
Kizaki lake, Nippon; Frustulia vulgaris var. asiatica, reported 
from the Great Khingan mountains, Manchoukwo; Gyrosignia at- 
tenuatum var. asiatica, reported from western China; Caloneis 
‚Schrocderüi, known from Europe; Narieula rhynchocephala var, 
tenua, reported from western China; Navicıda amphibola var. 
manshurica, known from the Great Khingan mountains; Cym- 
bella Mociicriana, known from Europe; Surirella robusta fo. late, 
found by Fr. Hustedt in Nippon; Surirella tientsinensis, reported 
from brackish water ne; Tientsin, northern China, and from 
Hanka Lake, of Eastern Siberia, " , 

The similarity of the diatom flora of Argun River to that of 
Dalai-nor Lake is borne out by a series of common species; 
namely: Anomoconcis sphaerophora, Navicula gastrum, Navi. 
cula cuspidata and var. ambigwa, Nitzschia tryblionella var. 
levidensis, Cymatepleura elliptica, Surirella ovata, and Epithe- 
mia spp. 

The 163 diatoms found in-the sample are described below. 
Half of them are figured. Both Latin und English diagnoses 
are given for now forms. . 

MELOMRA VARIANS C. A. Ар. f а 


Melosira variana C. А. Agurdh, Pe, Ночтрот, Hacillar. (1930) 35, 86, 
fg 41. 
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Valve height and breadth about 0.012 mm. Rare. A species 
of cosmopolitan distribution, Reported from North Manchuria, 
from rapidly running water in Imengol River, near Hailar, and 
the Great Khingan mountains. 

MELOSISA GRANCLATA (Bir? Balls STATUS x. 
Melosira granulate (Ehr) Ralfs atatua X, Fe Ис$твот, Eacilla 
(1920) 87, 59, ^g. 4. 

Valve height 0.015 mm; breadth, 0.007. Strie and granules 
3 in 0.01 mm. Infrequent, Reported from plankton of lakes 
and rivers, Common in Sungari river, near Harbin, 

MELOSIRA GRANULATA азы) ты STATUS i 
Helssira granxteta (Ehr.) Ralfs statas H, FR, Husteor, Bacillar. 
(1790) вт, 88, fig. 44. 

Differs from the preceding form in the coarser stein and 
granules. Valve height, 0.012 mm; breadth, 0.01. Strie 12, 
granules 10 in 0.01 mm. Common, 

HFLOSIRA DISTANS (Rar) als, vr. ALPIGFRA Gronow. 
Melosira distane (Ehr.) Kotz, var. alpigera Gronow, FR. HUSTEOT, 
Bacitlar. (1930) $5, fig. 64. 

Valve height 0.0067 mm; breadth, about 0.005. Striæ oblique, 
18 in 001 mm. Rare. The type was reported from the Great 
Khingan mountains, 
MELOSIRA BINDERANA хы, 

Melosirs Binderana Kitziog, Fw. Wustevy, Васійат. (1920) 86, 87, 
fron. 

Valve height, 0.0068 mm; breadth, 0.003, Common. Known 
from plankton of large lakes. Common in Baikal Lake of Sibe 
tia, К 
CYCLOTELLA OPERCLLATA (Ag) Ки. Plate J, без. 

Cyclotella operculata (А) Külsing, Fa. Hesteor, Bacillar. (1930) 
102, fig. 66. 

Diameter of the valve about 0.01 mm, Stri 18 in 0.01 mm. 
Central area indistinctly punctate. Reported from littoral zones 
of lakes. Common. И 
STOLOTELLA MENFCHINTANA Ktchr fo. PLANA Fricke 

Cyclotella Mereghinians Kitsing fo. plana Fricke, Fe. Нибтил, Вас. 
illar, (1929) 100, fig. 67. 

Diameter of the valve, 0.01 mm. Strie 9 in 0.01 mm. One 

isolated puneta in the central атса distinct. Reported from 
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jor Lake, und in Transbaikalia from Kenon and Baikal 
Very common. 
CYCLOTELLA. GLOMERATA Decir. 
Cyclotella glomerata Bachen., Fr. Tvsrzor, Bacillar. (1030) 105, 106, 
fig, Sle, 

Valve minute, about 0.0085 mm. Stri 13 to 15 in 0.01 mm. 
Reported from plankton of subalpine lakes, New to Manchou- 
kuo. Common, 

STEFHANODISCUS KANTZSCUII Gretom. Piste, вв. В. 


Stephanodiscws Hunrsscküi Grunow, Fr. Hustzor, Baciltar. (1930) 
110, Se. 87. 


A minute diatom with delicate radiating rows of puncta. 
Diameter of the valve 0.01 mm. Rows of puneta 12 in 0.01 mm. 
Reported from rivers and lakes. Found in winter plankton of 
Sungari river near Marbin. Common. 

TABELLARTA FENRSTRATA (ynah) Kuting. 


Tabellaria fenestrata (Lyngb.) Kützirgs Fr. Hesreor, ВаеШаг, (1920) 
122, 128, fg. 09. 


Known from littoral and pelagic parts of ponds and lakes. 
Common in mountain bogs. Reported from the Great Khingan 
mountaing and Hailar. Rare. 

DIATOMA ANCEPS (he) Granom. Plate 1, бе. t2. 


Diatoma axceps (Енг) Grunow, Fr. Ncstepr, Haeilar. (1920) M0, 
fig. 114. 


Valve linear, with produced and subeapitate onds. Length, 
0. 027 mm; breadth, 0.0032. Coste 6 in 0.01 mm. Differs from 
tho type in its subrostrate and subacute, not capitate, ends, 
Rare, Reported from mountain streains and rivera. 
MERIDION CIRCULARE дем. 
Heridion cirewlore Арма, Fr. Mvstrpr, Васййат. (1920) 190, 12%, 
fz. 118. 

Length, 0.037 mm; breadth, 0.005. Coste 4 in 0.01 mm. 
Rare. Known from the Great Kbingan mountains, Hailar, and 
Raikat Lake. $ 
OPEFHORA мавти m 

Opephora Mertyi Heribaud, В 
fig. 120, 


Valve elongate, with robust coste. Length, 0.012 mm; 
breadth, 0.0035. Coste 9 in 0.01 mm. Rare. Reported from 
Baikal Lake. 


Чейин, абык, (1990) 102, 10%, 
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CERATONEIR ARCUS Kateing. " 
Cerutoncis arcus КВЫ 

fg. 122. 

Valve arcuate, produced at the ends. Length, 0.06 mm; 
breadth, 0.005, Rare. Reported from Hailar and Baikal Lake. 
FRACILARIK INTERMEDIA Gruner. 

Fragilaria intermedia Geunow, Fr. Husten, Baci 
DEO 

Valve length, 0.02 mm; breadth, 00034. Strie 12 in 0.01 
mm. Common. Reported frum Kenon and Baikal Lakes, 
SENEORA ULNA Dina) Ем. 

Synedra та (Nitz) Eht, Рв. НезтЕеТ, Bacillar. 
1890, b. 

Very common, Reported from rivers and lakes. Known 
from Hailar, Great Khingan, and Baikal Lake. 
BYNEORA ULNA vite) Ehe. var. LANCEOLATA Жөе. Plate de. Te 


Synedra uina (Nitz.) Ehr. var. lanceolate Кор, А. 8сизпрт, Atlas 
Distem. (1914) pl, 302, Ags. 15-11, 19. 


ж. Fe Muster, Dacillar. (040) 194, 195, 


ш. (1980) 190, 


(1930) 151, fig. 


Differs from the type in its narrow-attenuate ends. Length, 
0.081 mm; breadth, 0.006. Strie 10 in 0.01 mm. Common. 
Reported from the Tropics. 
ar. AEQUALIS (Kate) Пой 
(Nitz.) Ebr. var. aequalis (Kite) Hustedt, Fr. Ис. 

терт, Becillar. (1930) 152, fig. 164. 
Several frustules. Not reported from Manehoukuo. 
A ACUS каш, vor. MADIANS (KA) Haslett. 
Sunedra aces Kite, var. medine (Kütz.) Hustedt, Fr. Hvsrkor, Ba- 
«Шаг. (1930) 155, бр. 171. 

Valve length, 0.119 mm; breadth, 0.0034. Stri 10 to 11 in 
9.01 mm. Reported from littoral parts of lakes and from ponds. 
Infrequent. 

SYNEDZA PARASITICA (W. бА) var. SUBCONSTRICTA Grunem. Pinte 1. 
Sumedru parasitica (W, Smith) var. subconstricta Grunow, FR Hus. 
търт, Baciltar. (1920) 161, Яр. 196. 

Valve lanceolate, constricted in the middle, with attenuate- 
capitate ends. Length, 0.019.mm; breadth, 0.0034. Stri 18 
in 0.01 mm. Rare. Reported from fresh water. 

SYKEORA VAUCHERIAR, Каза. 


Synedra Vancherige Kützing, Fm. Huston, Racillar. (1930) 161, 
fig. 192. 


E 
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Valve Jincar-anecolate. ‚Length, 0.02 mm; breadth, 0.0042, 
Strix 15 in 0.01 mm. Infrequent. Reported from Kenon and 
Baikal Lakes, and from the Great Khingan mountains. 

EVNOTIA PECTINALIS (ite) Rabb. var. UNDULATA (Rall) Rath. 
Eunotin peetinatis (Kitz) Rabh. vor. ndulata (Ralfs) Rabh, Fa. 
Hrste, Bacillar. (1990) 182, fig. 240. 


Valve with undulate dorsal sides. Length, 0.073 mm; breadth, 
0.009. Strie 7 to 8 іл 0.01 mm. Rare. Common in bogs and 
swamps. Reported from Baikal L: 
кукопА LUNARIS (Ehe) Grane ; 

Bunotia lunaris (ЕВЕ) Grumow, Ft, Нозткот, Wacillar, (2960) 188, 
184, fig. 249, 

Valve length, 0.054 mm; breadth, 0.003. Striæ about 18 in 
0.01 mm. Rare. A diatom common in stagnant water. Re 
ported from the Great Khingan mountains and from Baikal 
Lake. 

UNOTIA YRAVRUFTA Bw. var. INELATA Gruan 
Bunatia praerupta. Ehr. var, inflate Grunow, Fr. Htsrzor, БаеШат. 
(1990) тта, fig. 212, 


Valve with arcuate dorsal margin. Length, 0.027 mm; 
breadth, 0.013. Strie 8 in 0.01 mm. Rare, Reported from 
swamps. 

EUNOTIA MONODON Ehe, as, MAJOR (W, Sid) Husted, 
Eunotia monodon Ehr, var. major (W. Smith) Hustedt, К, HCSTEDT, 
Bacillar, (1920) 186, fg. 265. 

Valve aveuate, with capitate ends. Length, 0.127 m: 
breadth, 0.01, Rare. Common in mountains in the northern 
part of Manchoukuo. + 
COCCONIIS PLACENTULA (Ем var. EUGLYPTA Шм Cleve, 


Cocconeis placentute (Ehr.) var. erglypta (Ehr.) Cleve, Fn. Htsrzor, 
Bacillar. (1980) 100, бе. 20). 


Upper valve with distinct longitudinal bands. Length, 0.015 
mm; breadth, 0.008. Strie 28 to 20 in 0.01 mm. Common 
Reported from Kenon and Baikal Lakes, 

COCCONELS TLACENTULA (Ehe) var, LINEATA Er) син 
Cocconeis распа (Eh) vue. гана (Fhr.) Cleve, Pa Husten, 
Bacillar, (1990) 190, fig. 202, ^. 

Common. Length, 0.027 mm; breadth, 0.02. Reported from 

Kenon and Baikal Takes. 
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ACHNANTIES LANCROLATA Pra, vat. ROSTRATA Шей. Vite 2. Ar. 19- 


Achnanthes Ianccolatz Breb, var. rostrata Uustedt, FR, Hiszent, 
Bacülar. (1930) 208, бе. 206b. 

Fairly common in Argon River. Length, 0.01 mm; breadth, 
0.0042, ЗЫ» 15 in 0.01 mm. Reported from Kenon Lake. 
ACUNANTRES WIASOLFTTTANA Rösler. Pate э, 64. в 

‚tchnantken Binsalettium Kützing, Fx. Husıeor, Dacillar, (1930) 199, 
fie. 262 

Valve broad, linear-elliptie, with obtuse subrostrate ends. 
Upper valve with narrow lifivar axial and central area. Lower 
valve with radiate strüw, very narrow axial area, and slightly 
enlarged central arca. Length, 0.015 mm; breadth, 0.005. 
Striz of the lower valve, 25 in 0.01 num In the middle, 20 at the 
ends. Rare. Reported from Europe. 

ACHNANTIES TERAGAULY Bren und Werk. var. NIPPONICA Saeco. 


Achnantkes Peragalli Bron and Нено, var. mipponiea Sxvortzon, 
Diatoms from Kizakt Lake, Nippon (1926) pl. 2, Sg. 1. 


Valve lanceolate, convex, with attenuate, long ends. Length, 
0.024 mm; breadth, 0401. Upper valve with broad axial arca. 
Central area of the lower valve with a broad stauros. Strie 
12 in 0.01 mm, Rare. Known from Kizaki Lake, Nippon. 

L. ASIATICA зөгө. Plate з, ад. 39- 


in vulgaris Thwaites var, asiatica Sxvortzow, Diatoms from 
Khingan, North Manckurin (1928) 42, pl. 2, fig. 12, 


Valve narrow-lincar, with parallel margin and subrostrate 
obtuse ends. Length, 0.012 mm; breadth, 0,0068. Transverse 
striæ about 25 to 28 in 0.01 mm. Infrequent. Reported from 
the Great Khingan mountains, 


GYROSICYA ATTENUATCDE (RD Rath. зы, ASTATICA Sivereow 
Gprasiema uttenvetum (Rötz) Rabh. var. esatta Suvonszowr, Di 
toms from Chengtu, Szechwan, Western China (1928) pl. 4, Og. 8. 
Valve gently sigmoid, lanceolate, gradually tapering from the 
middle to the obtuse ends. Length, 0.0278 nun: breadth, 0.03. 
Longitudinal stri 8, transverse 12 to 15 in 0.01 mm. Rare. 
Reported from Western China. > 
GTROSICMA ACEMINATUN (Rite) dabh, Pte Í, He. 1- 
Pleurosigma aenmitetuon (Ki) Gron, H. Pesacatıo. Monographie 
du Genre Pleurosigma 1850-1891) 20, pi. 7, Bg. 50. 
Valve sigmoid with attenuate ends. Length, 0.098 mm; 
breadth, 0.012. Strire, longitudinal and transversal, 18 in 0.01 
за 
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mm. Smaller than the type. Common. Reported from Kenon 
and Baikal Lakes. 
CALONEIS SILICULA (Ein) Cera 
Coloneis ailieula (Ehr.) Clove, Vaw Heurck, Synopsis (1881-1885) 
pl, 12, fg. 18. 

Very common, variable in size. Length, 0.054 to 0.086 mm; 
breadth, 0.01 to 0.015. Strie 15 to 18 in 0.01 mm. Very com- 
mon. Reported from Kenon and Baikal Lakes. A fresh and 
brackish-water diatom. 


CALOMEIS BACILLEM türen) Mermchkonhi 
Catoncis daciltum (Стоп) Meresehkovski, Fm, Husrepr, Bacillar. 
(1910) 296, fig. 260. 


Valve linear, with parallel margins and broad ends. Length, 
0.0306 mm; breadth, 0.005. Striæ 21 ta 24 in 0.01 mm. Com- 
mon. Reported from fresh and brackish water. 

CALONEIS SCHKOEDER! Rasa, Pate 2, яв. H- 


Culoncis Schracderi Hustodt, Fm. Н 
fig. 356, 


гот, Bacillar. (1990) 235, 


Valve lincar-elliptic, with cuneate-rounded ends. Middle part 
constricted. Median line filiform, slightly curved, with distinct 
terminal comma-shaped fissures, Axial area broad, central area 
a transverse fascia reaching the margin. Stria radiate through- 
out, with distinct longitudinal band. Length, 0.027 mm; breadth, 
9.005. Striz 12 in 001 mm. Rare. Known from Europe. 
New in Manchoukuo. 

DIPLONEIS OV ALIS (Idee Cleve, 


Diploncis ovatis (Hilse) Ctove, Fr. Husrepr, Вастог. (130) 249, 
fig, 390, Н 


Valve elliptic. Length, 0.02 mm; breadth, 0.01. Striæ 21 
in 0.01 mm, distinctly punctate. Rare. 


DIPLONPIS OVALIS (Mim) Cleve var. ODLONGELLA (Sete) Cleve 


Diptoncis ovalis (Hilse) Cleve var. oblangefta (Nueg) Clove, FR. 
Husrzor. Bailar. (1930) 249, Як. 391 


Differs from the type in its elongate valves, Punctation in- 
distinct. Length, 0.0255 mm; breadth, 0.012. Striw 11 in 0.01 
mm. Rare. ME 
MEIDIUX. BISULCATUM. Lagens? Cleve. D 

Neidium bisuleatun (Lagerst.) Cleve, FR, Husrsor, Eacillar. 1930) 
342, пе. 314. 


z Skvortzow: Diatoms from Argun River 51 


Valve linear, with rounded ends. ‘Length, 0:034 mm; breadth, 
0.007. Strie about 25 in 0.01 mm. Common, Reported from 
mountain rieta. 


хам 19003 (E30) Cere 
Neidium iridis (Ebr) Cleve, Fr. Wcsreor, Daciae, (1990) 345, 
б, 319, 

Common and typical. Length, 0.072 mm; breadth, 0.0187. 
Strie 18 in 0.01 mm. Reported from Baikal. 
ar. КАНОН (EB) Van Пенс, 

Мейит iridis (Ehe) Cleve vat. owphigompins (Буг) Van Heurek, 

Fr. Нозтіот, Bacitlar. (1930) 245, бк. 282. 
iffers from the type in its cuneate ends, Length. 0.057 mm; 
breadth, 0.015. Striæ 18 to 20 in 0.01 mm. Common. Re 
ported from Kenon Lake. 

NEIDIUM AFFINE (EN) Cleve to. MERCYRICA (A. Mare) Маме, tate 4, Ar. н. 
ейин afine (Ebr. Cleve fo, hereynica (A. Meyer) Hustedt, Tr. 
Hareor, Bacillar. (1090) 243, 

Valve linear-clliptic, with obtuse ends. Length, 0.032 mm; 
breadth, 0.0076. Strim 22 to 24 in 0.01 mm. Common. Re- 
Ported from Europe. 

NYIOIUM AFFINE (Eh. Cie vat. AMPIRIEYNCHUS (EM) Gee 
Neidien өйне {Ehr.) Clove fo. heveyieo (A. Mayer) Ишей, Fr 
Hestawr, Dacillas. (19%) 242, fig. 201. 

Valve linear, with rostrate ends, Length, 0.005 to 0.073 mm; 
breadth, 0.009 to 0.019. Strie 25 in 0.01 mm. Common. Re- 
ported from Hailar, the Great Khingan mountains, and Baikal 
Lake. . 
мишам PRODLCTOM w, Sab Chee 


Neidivm produetum (W. Smith) Cleve, РА. Hysttor, Baeillar. (1930) 
245, Бе. 383. 


Infrequent. Valve ends produced in long subacute ends. 
Length, 0.045 mm; breadth, 0014. Shri 20 in 0.01 mm. Nar- 
rower than the type. Not common. 

NEIDUUM OLBIUM (Ekt) Cleve х 
Neidiem dubia (Ebr) Cieve, Fr. Пивтерт, Bacilar. (1930) 246, 
‘fg. 384 А 

Valve elliptie, with rostrate ends. Longih, 0.034 to 0.056 
mim; breadth, 0.012 to 0,018. Striæ 20 to 20 in 0.01 mm. Very 
common. Reported from Kenon and Baikat Lakes, 
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NEDIN DUBIUM (Ehe) Cleve (o. ZREUNENSIS ЕО 


Differt a typo valvis anguste et polls cuncatis. Longis valvis 
0.018 ad 0.024 mm; latis valvis 0.0068 ad 0.0085. Habit. in 
Argun rivulus, prope Chalainor, Manchoukuo Occidentalis. Le- 
git P. A. Pavlov. 

Differs from the type in its euneate ends and narrower valves. 
Length, 0.018 to 0.024 mm; breadth, 0.0068 to 0.0085. Strix 
18 to 20 in 0.01 mm. Very common. 


snam 


NEIS ANCEPS Far. 
Stauroncie anceps Ehr, FR. Iustent; Bacillar. (1030) 250, бр. 405. 
Common. Length, 0.064 mm; breadth, 0.014. Strix 18 in 
901 mm. Reported from Найаг, and from Kenon and Baikal 
Lakes, 
STAURONEIS ANCEPS Far. (а. CRACILIS (Ehe) Ciera 
Staurancis anceps Ebr. fo. gracilis (Ehr.) Clevo, Pr. Husttor, Bacil- 
Jer. (1920) 236, fg. 406. 
Infrequent. Length, 0.073 mm; breadth, 0.015. Reported 
from Baikal Lake. 
STALKONEIS PHOENICENTERON БЫ. to. GRACILIS 


Stauroneis phocnicentevon Kar, fo. gracilis (Dippel), Юя, HUSTEDT, 
Васак, (1900) 285. 


Valve lanceolate, tapering from the middle to acute ends. 
Length, 0.09 to 0.095 mm; breadth, 0.017 to 0.018. Strix 18 
to 21 in 0.01 mm. Common. Reported from Hailar, the Great 
Khingan mountains, and Baikal Lake, 

STAURONEIS ACUTA W, Sith. 
Stouroneia acuta W. Smith, Fr. Hunreor, Васак, (1980) 259, fg. 416. 


Not unfrequent. Length, 0.088 mm’; breadth, 0.017. Strie 
11 in 0.01 mm. Reported from the Great Khingan mountains and 
from Sungari River. 
ANOMOBONFIS SPUALROFHORA (Kütt) 

Anomoeoneie spharrophora (Kütz) Phitzer, Fm. Hoster, Pacillar. 
(1980) 262, fig. 422, 

Length, 0.072 mm; breadth, 0.02. Infrequent. Reported 
from fresh and brackish waters. Known from Kenon and Dalai- 
nor Lakes, В 


wi Skeortzow: Diatoms from Argun River 53 


Gens NAVICUIA Rory 
Хамсе овтозисил: Curve 


NAVICULA CUSPIDATA Kiting. 
Navieuln coxpidota Rützing, Fa Husvenr, Bacillar. (1990) 208, fg. 
433 


Common. Length, 0.085 to 0.102 mm; breadth, 0.012 to 0.29. 
Strie 12 to 14 in 0.01 mm. A species of cosmopolitan distribu- 
tion. Reported from Kenon, Dalai-nor, and Baikal Lakes, 
NAVICCLA CUSPEDATA Këte var. ASIRIGUA (EAr) Cleve, 


Navicula cuspidata Kite, var. ambigua (Ehr.) Cleve, Fe. Hesrenr, 
Пасат, (1900) 268, fig, 434, 


Differs from the type in its attenuate subrostrate enda. 
Length, 0.073 to 0.076 mm; breadth, 0.018 to 0.02. Strie 18 
to24in0.01mm. Very common. Reported from Kenon, Dalai- 
nor, and Baikal Lakes, 


Navies BACILLARES CLEVE 


MAVICULA AMERICANA ЕМ. 
Naticula americane Ebr, Pr. Wustepr, Bacillar. (1930) 280, 6g. 464. 


Valve lincar, with parallel margins and broad-rounded ends. 
‘Median line bordered on each side by a siliceous rib. Axial 
area broad. Striw radiate. Length, 0.047 mm; breadth, 0.014. 
Striz in the middle 12 in 0.01 mm. Rare. New in Manchoukuo. 
NAVICELA BACILLUN Eh. ver. PARALLELA var. not, Plate 1, dp, and 3t 

Differt a typo valvis linearis cum marginem parallelis. Lon- 
gis valvis 0.029 ad 0.047 mm; latis valvis 0.0085. Striis ad 
medio 15 ad 20, ad polos 24 ad 25 in 0.01 mm. Habit, in Argun 
rivulis prope Chalainor, Manchoukuo Occidentalis. Legit P. A. 
Pavlov, М, 

Valve linear or elliptic, with parallel margins and broad-obtuse 
ends, Median line bordered by a siliceous rib, Terminal no- 
cules with two distinct lateral expansions, Length, 0.029 to 
0.047 mm; breadth, 0.0085. Strie in the middle 15 to 20, at the 
ends 24 to 25 in 0.01 mm, Differs from the type in its parallel 
margins, Not to be confused with Navicula Lambda Cleve var. 
nipponica Skv. and var. densistriafa Skv, reported from Nippon. 
Common, d 
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NAVICULA PUPDLA Wale, var. ROSTRATA падн. Plate т, вл. 13, 
Naviente pupula Kite, var. vortrata Hustedt, Fe. HustroT, Baeillar. 
(1230) 282, ig, 467e. 

Valve olliptic-lanceolate, with distinet terminal lateral expan- 
sions, Length, 0.0187 to 0.025 mm; breadth, 0.007 to 0.0085. 
Strie 15 to 20 in 0.01 mm. Median strie longer and skorter. 
Common. Reported from Baikal Lake. 


NAVICULA PUPULA Kate vet, CAPITATA Husted 
Navicule pupula Kütz. var. eupitata Iastedt, Fa. Поктерт, Beeitlar- 
(1930) 281, fig. 4676. 

Valve linear, with slightly capitate ends. Length, 0.03 mm; 
breadth, 0.0068. Very common. Reported from Kenon and 
Raikal Lakes. 

NAVICULA. PUPULA Kite var. ELLIPTICA Monte 
Navicula pupete Ков, var. elliptica Mustedt, Fe. Huser, Baeitar. 
(1930) 282, fiz. 4074, 

Valve eiliptic-lanceolate. Length, 0.0136 mm; breadth, 0.0055. 
Smaller than the type. Very common. Known from Baikal 
Lake. 


NAVIEULE DECIMENTES CLEVE 


NAVICULA CRUCICULA (W, Smith) Donk. var. ODTUSATA Салот. Plote 2. 


Navicula erucievla (W. Smith) Donk. var, obtusata Gronow, Curt 
and GROxow, Arctische Dintomeon (1980) 35, pl, 2, tig. $7. 


Valve elliptic-lanceotate, with obtuse ends. Axial area very 
narrow, central slightly enlarged. Strie radiate throughout, 
more distinct in the middle. Length, 0.032 to 0.04 mm; breadth, 
0.01 (o 0.012. Strie, middle 15, at the ends 18 in 0.01 mm. 
Common, Navicula erxeierla and its-varieties are known from 
brackish water, ? 

NANICULA PROTEACTA Grünen. Plate 2, te. 10. 


Naviewla protracta Crunow, Fe Juster, Bacillar. (1930) 234, fg. 
E 


Valve lanecolate, with rostrate ends. Length, 0.02 to 0.04 
mm; breadth, 6,0068 to 0.012. Strix, middle 12 to 15, at the 
ends 18 to 20 in 0.01 mm. Very common. А brackish-water 
species. 


AAVIOULA ARGUNENSIS өр. v TP 

Valvis elliptieo-lenceolatis ad medium modice inflatis cum 
Polis productis et subrostratis. Карле directa filiformis, area 
axillaris et centralis angusta linearis. Striis radiantibus delica- 
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tissimis, 35 in 0.01 mm. Longis valvis 0.0187 mm; Jatis valvis 
0.000. Egrege Navicula protracta Grim. Habit. in Argun rivu- 
Jis prope Chalainor, Manchoukuo Occidentalis. Legit P. A. Pav- 
lov. 

Valve elliptie-lanceslate, with subrostrate obtuse ends. Me- 
dian line filiform, straight, Axial and central areas very narrow. 
Striæ radiate throughout, very fine, about 35 in 0.01 mm. 
Length, 0.0187 mm; breadth, 0.006. Rare. Species akin to 
Sect. Navievlae decipieutes Cleve. 


Маул aeviscvre Civi. 
NAVICULA ATOMUS (ык) Стаю, Pite 2, dr. те. 
Navicula atomus (Nae) Gronow, Fa. Hesret, Baci 
288, fr. 484 
Valve minute elliptic, with short and braad ends. Length, 
0.009 mm; breadth, 0.0628. Rare. 


NAVICULR EINFOLATA CLINT 
MAVICULA CXIYPTOCEPHALA Stung 
Nasieula eryptocephala Kützing, Fm. Певтем, Becillar, (1980) 295. 
fig. 496, 

Valve lanceolate, with attenuate ends, Length, 0.02 mm: 
breadth, 0.0042. Strive 14 to 15 in 0.01 mm. Infrequent. Re- 
ported from fresh and brackish waters. 
NAVICULA CRYPTOCEPIALA кёшн. var. VENETA (Kuia) 

Маайа eryptocepkela Kits, var. veneta (Kütz.) Granow, Fa. Hus- 
терт, Raciltar. (1930) 295, fig. 4970. 

Smaller and shorter. Length, 0.017 mm; breadth, 0.005. 
Striw 15 in 0.01 mm. Infrequent. Reported from Kenon Lake. 
NAVICULA NIYNCHOCERALA Xét. var. TENUA Sivermew. Plate L Ay. GL. 

Navicula rhynchocephaln Kitt, var. tenna Skvoerzow, Diatoms from 
Cxengtu, Szechwan, Western China (1988) ph 4, Ве. 13; pl. 3, fig. 
м. 


qos 


Valve lanceolate, gradually tapering to the subcapitate ends. 
Length, 0.0357 mm; breadth, 0.0077. Striæ radiate, convergent 
at the ends, 13 in 0.01 mm. Axigl area narrow, central subor- 
bicular, Common. Reported from Chengtu, western China. 
MAVICULA VIRIDULA Xie. Plate з. de. 16: Piate 2, tg, №. 

Navicula viridula Kütring, Cheve and Gauxow, Arctische Distome: 
(1880) 53, pl. 2, fig. 35. 

Valve linear-lanceolate, with subrostrate ends. Median line 

Aliform, with distinct comma-shaped terminal fissures. Median 
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line enclosed in а marrow siliceous rib. Axial area indis- 
tinct and very narrow, central area large suborbieular. Strie 
radiate, distinctly limeolate, convergent at the ends. Length, 
0.051 io 0.066 mm; breadth, 0.009 to 0.0136. Common. Re- 
ported from fresh and brackish waters. Known from Baikal 
Take. 
NAVICULA. VIRIDULA Ke, var. SERSVICENEIS (eror) © 
Navicula viridula Katz, var, slesvieensis (Gran) Cleve, VAN HEURCK, 
Synopsis (1861-1883) pl. 7, fig. 26, 

Valve lanceolate, with obtuse “ends. Length, 0.045 mm; 
breadth, 0.012. Strie lincolaic-radiate, about 8 in 0.01 mm. 
Infrequent. 

NAVICCLA VIRIDULA Kate var, ROSTRATA + p 

Differ a typo valvis polis rostratis. Longis valvis 0.034 mm; 
latis valvis 0.0085, Striis 10 in 0.01 mm. Habit. in Argun 
rivutis prope Chalainor, Manchoukue Oceidentalis. Legit P. 
А. Pavlov. 

Valve linear-ianceolate, with parallel margins and rostrate 
ends. Median line enclosed in a siliceous rib. Axial area very 
narrow, central broad, suborbieular. Stria radiate-lineate, con- 
vergent at the ends. Length, 0.034 mm; breadth, 0.0085. Stria 
10 in 0.01 mm. А form akin to Navicula rostellata Kütz. Dif. 
fers from Cymbclla hybrida Grun. in its median line being en- 
closed in a narrow siliceous rib. Common. 


NAVICULA VIHDULA Kt. ver. ARGUS! 
Хата viridula Kutz, var. argunensis Sxvortzow, Diatoms from 
Kenon Lake, Transbaikalia, Siberia, pl, 1, бух, 9, 39. 


NSIS ва, 


Plate V. Aye, на з, 


Valve narrow-anceolate, gradually tapering from the middle 
to the subacute ends, Length, 0.031' to 0.034 mm; breadth, 
9.006. Stria: 12 to 13 in 0.01 mm. Common. Reported from 
Kennon Lake, Transbaikalia, Siberia. 

FAVICULA MENCAKICA Gran. var, LINEARIS Orig. late 2, 
Navicula hungarica Grun, var. linearis Oestrup, FR. Hsrror, Васі. 
lev. (1930) 208, Яр, 501. 

Valve linear, with obtuse ends. Median line straight with 
indistinct two lateral expansions from hoth sides of terminal 
nodules. Axial area linear, centra! area a short transverse 
fascia, Strie slightly radiate, ver; robust, & in 0.01 mm. 
Length, 0.017 mm; breadth, 0.005. Rare. Reported from 
slightly brackish water. 
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Бук MENCARIGA Go. vo. CAPIPATA рак) Ge. Pte ван. 
Хш. Aunsarie Gran var. captive (EA) Cleve, P, азга 
Bacitlar. (1930) 299, 

Valve eitiptic-lanceolate, with produced subcapitate ends. 
Length, 0.0187 mm; breadth, 0.006. Striæ 6 in 0.01 mm. Com- 
mon. Reported from Baikal Lake. 

Differt а typo valvis lanceolatis cum polis obtusis. Longis 
vaivia 0.02 mm; latis valvis 0.0051. Striis 9 in 0,01 mra. Habit. 
in Argun rivulis prope Ohalainor, Manchoukuo Occidentalis. 
Legit P. A. Paviov. 

Valve narrow-lanceolate, with obtuse ends, Lateral expan- 
sions on both sides of terminal nodules distinct. Axia) area 
marrow, central a transverse fascia curved outwards. Strig 
robust, distinctly radiate, 9 in 0.01 mm. Length, 6.02 mm; 
breadth, 0.0051. Differs from the type in its langeolate valves, 
Common. 

HAVICULA era (тз ишин. 


ciewa eineta (Ehv.) Кок, Fr. user, Bacilia 
бк. $10. 


(1990) 298, 


Valve linear-Jancoolate, with strim in the middie longer and 
shorter, 12 in 0.01 mm. Length, 0.0187 mm; breadth, 0,0042. 
Common. Reported from Lake Kenon. 

RAVICULA CINCTA (Dir) Bite, var. LEPTOCEPHALA (Mer Gre 
Navicula cincta (ЕМ) Kitz. var. leptocephala (Breb.) Crunom, Vax 
Шесаск, Synopsis (1881-1885) 82, Di. T, fg. 16, 

Valve with slightly subrostrate ends. Length, 0.029 mm; 
breadth, 0.005. Strie 12 in 0.01 mm. Common. Reported 
from the Great Khingan mountains and Baikal Lake. 

NAYICCLA RADIOSA каше. 
Navicula radiosa Кїнї, Fa. Heerxor, Dweliar. (1920) 299, fig. 535. 


Valve narrow-lanceolate, tapering from the middle to the acute 
ends, Length, 0.07 mm; breadth, 0,011. Striæ 12 in 0.01 mm. 
Common. Reported from Kenon and Baikal Lakes. 

NAVICULA REINHARDTII Crusew. tt 


емо Reinherdtä Gryno, 
r. 519. 


a 
7. Нозтеот, Bacillor. (1080) 301. 


Valve elliptic, robust, with thick siliceous membrane. Strie 
very robust, striolate, 6 to 8 in 0.01 mm. Length, 0.085 to 
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0.074 mm; breadth, 0.0136 te 0.017. Common. Reported from 
Hailar, Great Khingan, and Kenon and Baikal Lakes. 
NAYIULA YALAISIENSIS Gron. ver. LANCEOLA Crowe? Plate 1. 

Navicula falaisiensie Grun. var. tanecola Geunow?, FR. 
т. (1920) fg. 525. 


Valve narrow-lanceolate, with attenuate ends. Central area 
very narrow. Strie radiate, 18 to 20 in 0.01 mm. Length, 
0.024 mm; breadth, 0.0042. Infrequent. 

NAVICULA ANGLICA Rall 
Navicula anglice Ralfs, Fa. Новтеот, Bacillar, (1920) 202, fus. 630, 
531. 

Valve elliptic, with rostrate ends. Length, 0.019 mm; 
breadth, 0.0076. Str» 10 to 11 in 0.01 mm. Very common. 
Reported from Kenon and Baikal Lakes. 

NAVICULA TLACENTULA (Ehe) Gran. fe. ROSTRATA A. Mayer. 


Navicula placentula (Ehr.) Grun., fo. vostreta А. Mayer, Fr. Hus- 
тєрт, Daeillar. (1930) 304, fig. 623, 


m 
вт, Вв. 


Valve clliptie, with rostrate ends. Stri robust, radiate 
throughout, 8 in 0.01 mm, Length, 0.047 mm; breadth, 0.015. 
Common. Known from Kenon Lake. 


NAVICULA PEACENTULA (hr) Gran. fa. LATICSCULA (Cren) Мими. Phata 1, 


Navicula placentula (Ehr.) Стил, fo. latiuseula. (Стил) Mi 
Нозтеот, Baciller. (1930) 304, fig, 594. 

Valve broad-lanceolate, with short subacute ends. Length, 
0.0238 mm; breadth, 0.0115. Siri 84 in 0.01 mm. Common. 
Smaller than the type. 

МАЛА CASTRUM (Phe) Denk, Plate 1. Kista 3, ov. 23, 
Navicula astrum. (Ehr.) Donk, A. Scaxo, Atlas Diatom. юп) 
pi. 272, без. 10, 11 

Valve elliptic, short, with rostrate ends. Striæ longer and 
shorter in the middle, about 8 to I0 in 0.01 mm. Length, 0.027 
to 0.029 mm; breadth, 0.01. Common. Reported from Dalai- 
nor, Kenon, and Baikal Lakes, 
NAYICULA LANCHOGATA (ыл) Казда. Plt 

Navicula lanceolata (Agardh) Kützing, Fk, Hesteot, Bacillar. 
305, fig. 540, oe 

Valve lanceolute, tapering from the middle to the acute ends, 
Strite radiate-striolate, 9 to 11 in the middle, 12 to 15 in 0.01 


ter, Fr 
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mm at the ends, Length, 0.035 0030012 mm; breadth, 0.007 
00.0085. Common. Reported from fresh and brackish waters. 


NAVICULA ONLONGA Kits. ver. STBPARALLELA Rat 
Naricnla oblonga Кё. var. aubparaitela RATTRAY, Diatomaecous de- 
posit from North Tolsta, Lewis (1887) 423, pl. 29, fig. 2; Orstat 
Reiträge zur Kenntniss der Diatomeenlora des Kossogelbeckens in 
der nordwestlichen Mongolei (1909) pl. 1, fig. € 


Valve linear, with almost parallel margins and obtuse ends. 
Length, 0.127 to 0.144 mm; breadth, 0.017 to 0.018. Strix 6 to 
Tin 0.0} mm. Infrequent... Reported from Kenon Lake. The 
type is known from fresh and brackish water. 

Мамоля renctane Cra 


NAVICULA ANPIUROLA Сита өө, MANCTICRICA Затон. 
Navicula emphibola Cleve var. manachurica бкуостоон, Dintor from 
Khingan, North Manchuria (1923) 43, pl. 2, fix. 19. 


Differa from the type in its more elongate ends and coarser 
strim, Length, 0.047 mm; breadth, 0.017. Stri 12 in 0.01 
mm, Infrequent. Known from the Great Khingan mountains. 
Navieula amphibola is very common in Kenon Lake. 

PINNCLABIA TSTERRUFTA W. Smith. 
Pimralarit interrupta W. Smith, Fr. Horreur, Macülar, (1990) 311, 
fig. 738, 

Valve linear, with parallel margins and larger capitate ends. 
Length, 0.057 mm; breadth, 0.01. Coste 12 to 13 in 0.01 mm. 
Common. Known from Baikai Lake. 

PINNULARIA TIBETANA Huet, vat, ARCUNENAUS var. mer. Plate 3, By. Ste 

Угуз formae typicac consimilis. Differt area centralis uni. 
duo-interruptis. Longis, valvis 0.064 mm; latis valvis 0.015. 
Costis 11 in 0.01 mm. Habit. in Argun rivulis prope Chalni-nor, 
‘Manchoukuo Occidentalis. Legit P. A. Pavlov. 

Valve linear, with parallel margins and obtuse ends. Median 
e filiform with distinct comma-shaped terminal fissures. 
Axial area dilated, central area a broad fascia, on one side 
reaching the margin. Length, 0.064 mm; breadth, 0.015. Coste 
AL in 0.01 mm. Differs from {ће Ауре in its central area inter- 
rupted. It must not be confused with var. etaxroneifarmis Skv. 
reported from Soochow, China. Rare. 

PINNULARIA MESOLEPTA (Ehe) №, Seith. 


Pinnularia mesotepta (Ebr.) W. Smith, Fr. Hcsmor, Bacillar. (3920; 
318, fig. 5152. 
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Very rare. Length, 0.05 (o 0.054 mm; breadth, 0.008 to 0.02. 
Costa 10 to 12 in 0.01 mm. Reported from Baikal Lake. 
PISSULARIA MICOSTAURON For. гше т. Bet, 1L and м. 

Piuuularin microstaxron Ebr, A. Зокэнрт, Atlas Diatam. (18:0) 
pl. 44, fig. 14; pl. 45, figs, 31-94. 

Valve linear, with parallel margins and subrostrate ends. 
Costa divergent end convergent at the ends, 12 in 0.01 mm. 
Length, 0.037 to 0.051 mm; breadth, 0.008 to 0.012. Common. 
Reported from Dalai-nor Lake, 

TINSULAMA. MICROSTACRON (Phe) Cleve var. BREMISSONTE (RI) 
Seas 0. men. Pia 1. Ae. 30. 


br.) Cleve var. Brebissonii (Кава) Hust. 
Husten, Baciflar, (1920) 322. 


wur 


Pinnularia mierostnuren 
fo. linearis О, Müll, 
Valve linear-lanceolate, slightly attenuate towards the obtuse 
ends. Length, 0.04 mm; breadth, 0,01. Strie 12 in 0.01 mm. 
Common. 
PINKULARIA BOREALIS кы. 
Pinnularia borealis Ebr, FR. Hesmeor, Bneillar. (1920) 226, fig. 597. 
Infrequent. Length, 0.034 mm; breadth, 0.008. Coste 5 in 
0.01 mm. Reported from Baikal Lake. 
FERSULARIA MAJOR (Kata) Cleve forms, 
Pinudaria major (Xitz,) Cleve, Fr. Исвтеют, Racilla: 
fig. 614. 


(1020) эз, 


Agrees closely with the type but smaller. Length, 0.119 mm; 
‘breadth, 0.017, Coste 7 in 0.01 mm. Rare. 
FINNDLARIA VIRIDIS (Sit) Phe. 


Pindari viridis (Nitz) Ehr, PR. H 
fig. 017. 


sret, Baciller. (1930) 234, 


Common. Length 0.074 mm; breadth, 0.015. Costz 7 in 0.01 
im. Common. Reported from the Great Khingan, and Kenon 
and Baikal Lakes. 


PISBULARIA Ута (xw 
Plate 2, fe. 18. 


Valvis linearibus, prae forma typica angustibos, costis robus- 
tis, levissimo divergentibus et convergentibus. Longis valvis 
0.062 mm; latis valvis 0.0085. Costis, 9 in 0.01 mm. Habit in 
Argon rivulis prope Chalai-nor, Manchoukuo. Legit P, A. 
Pavlov. ' 

Valve linear, with parallel margins and very slightly attenuate, 
droad-rounded ends. Median line indistinctly complex, broad 
fliform. Tongitudinal band indistinct. Central area broad, 


› гм 


COMMUTATA Cron- fo. ARGUNENSIS fa. mar. 
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Length, 0.062 mm; breadth, 0.0085. # Coste 9 in 0.01 mm, Рі. 
fers from the type in its narrower valves, more robust strise, and 
in not being as strongly divergent and convergent. Infrequent. 
FINNULARIA NOBILIS км. var. FOSSILIE Panto 
Pinnularia nobilis Ehr, var. forsilis Puntocsck, CLEVE. Synopsis of 
naviculoid Diatoma (1894-1895) 2, 93; Зкуозтеоту, N 
from Матиса, Shinano Prefecture, Central МЫ 
Smaller than the type. Length, 0.165 mm; breadth, 0.02. 
Coste 5 to 6 in 0.01 mm., Rare, Reported as a fossil from 
Europe and Nippon. 
PINNOLARIA ISOSTAURON (Ebr) Grosse. Plate £ p.23. 


Pinnularia trosteuron (Ehr.) Gronow, Ctzve, Synopsis of Nevicaloid 
Diatoms (1894-1805) 2, 99. 

Merle viridis var. ieostauron Grunow, Cuz and CRUNOW, Arc 
sche Dirtomeen (1820) pl. 1. 5 


Valve linear, with obtuse ends. Median line slightly flexuose, 
indistinct, complex, Length, 0.025 mm; breadth, 0.003. Сома 
13 in 0,01 тат, Smaller than the type. Infrequent. 

PINNULARTA STREPTORAPRE Cleve rar. MINOR Cirer, 
Pinnnterit viridis var. minor Curs, Diatoms of Finland (1891) 22, 
2.1, йр. 2. 

Valve linear, with parallel margin and broad егіз. Axial and 
contra) arca narrow-lanceolate. Strix moderately divergent in 
the middle and convergent at the ends, 6 in 0.01 mm. Length, 
0.085 to 0.093 mm; breadth, 0.0136 to 0.015. Somewhat narrow- 
er than the type. Rare. 

AMPFORA OVALIS каш, 
Amphora ovalis Kitzing, "Fe IHvsizor, Bacillar, (1030) 242, fig. 628, 


Common, Frustule length, 0.06 to 0.061 mm; breadth, 0.013 
to 0.034. Strie 12 in 0.01 mm. Reported from Dalai-nor and 
Baikal Lakes. 

AMFROCA OVALIS каш. fo. GRACILIS ДЭЭ Cie 


Amphora gracilis Ehra А. Зепыци, Atlas Dintom. (1875) pl. 26, 
fz, 101. 


Frustule narrow elliptic, with rostrate ends. Length, 0.034 
mm; breadth, 0.012. Conlmon. Reported from Kenon Lake. 


AMPHORA OVALE Kets, ver. LUCA. br.) Cl 


Amphora риев Thr A. Scusmor, Atlas Diatom. (1815) pl. 26, 
fig, 105, 
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Differs from the type in Its central arca distinct on the dorsal 
side, uniting wilh a blank band across the strim. Length, 0.032 
mun; breadth, 0.02. Strie 12 in 0.01 mm. Common. Reported 
from the Great Khingan mountains. 

АИЕПОВА VENETA кашар. 
Amphora veneta (Kützing), Fa. Hesn 
on 

Valve arcuate, semielliptie, with structureless ventral margin. 
Median stris distinetly punctate, 15 to 16; end stri 20 to 25 in 
0.01 mm. Length, 0.02 mm; breadth, 0.08. Infrequent. 
Known from fresh and brackish water, Reported from Baikal 
Lake, 

CHMDRLEA VENTAICOSA киам, 
Cymbella ventricome Kutzing, Ри. Hestenr, Ducillar. (1920) 359, 
fig. 801. 

Infrequent. Length, 0.017 to 0,037 mm; breadth, 0.005 to 
0.01. Reported from environs of Hailar, from the Great Khing- 
an mountains, and Kenon and Baikal Lakes, 


Baciltar. (1930) 345, бк. 


CHMBELLA TURCIDULA бенон, Tinte 1, te- 37- 
Cynbella tivgidula Gronow, Fr. Muster, Baeillar. (1930) 362, fg. 
so. 

Valve asymmetric, with one side more undulate than the other. 
Ends subrostrate. Length, 0.024 mm; breadth, 0.0080.  Strit, 
ventral 12, dorsal 9 in 0.01 mm. Infrequent. Comman in 
tropieal countries, 

CUMMELLA NAVICULIFORMIS Asrmwsid, Plate 4 66.3. 
Cymbella angtien Lacensteor, Sotvatt, Distomucoer fram Spitsbergen 
(80) 42, ph. 2, fig. 18. " 

Valve naviculiform, asymmetric, with rostrate ends. Length, 
0.037 mm; breadth, 0.01. Strise, ventral 12, dorsal 9 in 0.01 mm 
Common. Reported from Baikal Lake 
BELLA. NAVICCLIFORHS Auerswald fe CONBTRICTA fa neve Plate 2. ar. 4. 

Valvis asymmetricis, navieuliformis, prae formae typica leviter 
arcuatis anilateralitur constrietis. Longis valvis 0.03 mm; latis 
valvis 0.0085. Strils ventralis 12, dorsalis 9 in 0.01 mm. Habit 
in Argun rivulis prope Chalai-nor, Manchoukuo Oceidentalis, 
Legit P. А. Pavlov, ] 

Differs from the type in one of its sides being constricted. 
Length, 0.08 mm; breadth, 0.0085. Striæ ventral 12, dorsal 9 
in 601 mm, Infrequent. 
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CYMBELLA CISTULA (lems Empor, D 
Cymbetta «вым Comp.) Grunow, Fa. Hesr, Bacil 
208, fig. 6768, 

Infrequent. Length, 0.062 mm; brendth, 0.017. Strie 7 in 
0.01 mm. At the ventral side of tho central nodule are 3 small 
Puncta, ending the median strie. Infrequent. Reported from 
the environs of Hailar, from the Great Khingan mountains, and 
from Kenon, Dalai-nor, and Baikal Lakes, 

CTMBELLA EBRENBERCI Kutin 
Cymbella Bhrenvergii Kütüing, Fm. Нозтыл, Bacllar. (1990) 356, 
fig. 656, 
Common. Length, 0.08 mm; breadth, 0.025. Striz 8 to 10 in 
0.01 mm. Known from Kenon Lake. 
ONMDELLA TUNGIDA (Gren) Cle. Pita, ве, а, 
Cymbella turgida (Greg) Cleve, Ри. Mustem, Bacills 
Ag. 680. 

Valve robust. semicltiptic, arcuate, with almost straight ven- 
tral margin. Length, 0.024 mm; breadth, 0.01. Strix, ventral 
8, dorsat 6 in 0.01 mm. Infrequent. Reported from the Great 
Khingan mountains and Baikal Lake. 


(1930) 


(1939) 358, 


суммада MOELLERUANA rem. Find 2 йш 16 
Cymbella МоеНенане Grunow, А. Sesum, Atlas Diatom, (1875) 
PL 9, fes. 11-75. 

Valve lanceolate, navieuliform, tapering from the middle to 
subacute ends. Median line robust, broad, with terminal fis- 
sures, curved to one side. Striæ radiate throughout and lineate. 
Central area slightly asymmetrie, eccentric, Length, 0.051 
mm; breadth, 0.014. Stria 11 in 0.01 mm. The specimens from 
Argun river are broader than the type. A form with more ro- 
bust strive, var. nipponica Skv, was recently described from the 
neogene deposits of Nippon in Wamura, Shinano Province. The 
type is known from Europe. Infrequent. 

CYMBELLA ANPERA (Ема Cleve 
Cymbella aspera (Ebr) Cleve, Fm. Musteot, Васа». ( 
3 . 

Common. Length, 0.168 mm; breadth, 0.034. Striz dorsal 
and ventral 7 in 0.01 mm. Reported from the Great Khingan 
mountains and Baikal Laké, 

CYMBELLA PROSTATA Шани Clere, 
Cyndetla prostrate (Berkeley) Cleve, Ра. Muster, Buciltar. (1930) 
38T, бе. 659, 


20) 205, 
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Valve robust, arcuate, ventral side centrally gibbous, dorsal 
arcuate, ends obtuse. Striæ very robust, lincate, about 8 in 
0.01 mm. Length, 0.03 to 0.056 mm; breadth, 0.012 to 0.0136. 
Not common. Reported from fresh and brackish water. 
Known from Kenon and Baikal Lakes. 

CFMBSLLA HETCROPLEERA Bar. ves, MINOR Cleve 
Cymbella heteroplenre Ebr, var. minor Cleve, Skventzow, Diatomees 
reeoltees par te Pere E. Licent au Koukounor (1928) 13, pl. 3. 
fig. 5. 


with short, obü ends. Length, 
г breadth, 0.015. Sirie 10 to 12 in 0.01 mm. Our 
specimens differs from the var, minor Cleve of A. Schmidt * by 
s gradually elongato ends, and in not being rostrate as in the 
above figures, 
CYMBELLA CUSPIDATA жй. Plate 2, Ae- 3 

Cymbella eneyidata Kutzing, A. Sensor, Atlas Diatom. (1875) pi. 9, 

fip. 50. 

Valve clliptic, with rostrate ends. Length, 0.052 to 0,083 
mm; breadth, 0.017 to 0.025. Stria 8 in 0.01 mm. Very com- 
mon. Reported from the Great Kbingan mountains and Baikal 
Lake. : 
макыл AEQUALIS W. Sei. Plate 2, б-т, 


Cymbetia obtuse Greg., A, Бснмот, Atlox Diatom, (1875) pl. 9, figs. 
41-45. 


Valve lanceolate, naviculiform, asymmetric, with produced, 
obtuse, ends, Length, 0.04 mm; breadth, 0.01. Stria, ventral 
and dorsal 8 in 0.01 mm. Differs from the type in its more 
robust strite, Infrequent, Common in mountainous distriets. 
CYXDZLLA CYMBIFORNIS (Agerixt Kite) Ven Heras, 

Cymbella cymbifarmis (Agardh? Kits) Van Heurck, Fa, Иувтгот, 
Bucillar. (1930) 272, fig. 072. 


Not common. Length, 0.059 mm; breadth, 0.014. Stria 7 
in 0.01 mm. 
CEMBLLLA TUMIDA афу Van Heurck 
СутьсИа timida Brod.) Vah Heurck, FR estent, Басат. (1930) 
206, fig. 617. 


Valve arcuate, with slightly unu»late margins, A distinct 
stigma with a fissure below the central nodule. Length, 0.068 


"Ans Dintom, (1835) pl. 9, figs, 51 and 52. 
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тат; breadth, 0.018, Not common. Reported from Baikal 
Lake, 
GONPHONENA ANGUSTATUN (Rite) Rabb. var, PRODUCTA Gren. Plate 1, Mg. 


Gomphonema axgustatam (Kütr.) Rabh. ver. produeta Gran, Fr. 
Rovrepr, Baciltar. (4930) 373, fig. 690. 


Valve clavate, apex and basis obtuse-capitate. Length, 0.039 
mm; breadth, 0.01. Strin 7 in 0.01 mm. Common. 
COMPHONEMA TARYULLM (Kate) Gran. ver. RUBPLLIPTICA Cleve. 

Gomphonema parvulum (Wut) Grun, var. eubeRtivtice Cleve, Ft. 
Husreor, Bacillar. (1930) 373, fig. 7130, 
infrequent, Length, 0.012 mm; breadth, 0.0034. Strix 12 
ta 13 in 0.01 mm, 
GOMPHONENA CONSTRICTEN ры. 
Gomphonema constrictum Ehr, FR. estor, Наса. (1930) 971. 
бг. T 

Valve with broad, capitate, apex. Length, 0.032 mm; breadth, 
6.01. Rare. Reported from the environs of Найт, from Ke- 
поп and Baikal Lakes. 

GONPMONYMA CONSTRICTEM кы, var, CAPITATA (Eh) Сизе. 


Gomphonema constrictum Ehr. var. capitata (Ehr.) Cleve, Fn. Hus: 
amor, Yacillar. (300) 277, Ag. 715, 


Valve with very enlarged upper part and obtuse apex. Basis 
attenuate and subacute. Length, 0.034 mm; breadth, 0.0085. 
Infrequent. Reported from Kenon and Baikal Lakes. 
СОМРНОХЕМА AUGUM ЕМ. ver. GAUTIERI Van Hare. 


Gompkoncwa avger Ehr. var, Gaxtieri Van Heurck, Fm. Hoerror, 
Bacilkır. (1920) 972, fig. 689, 


Valve clavate, with broad, subeapitate, apiculate, apex. Basis 
narrow-attenuate. Length, 0.051 mm; breadth, 0.012. Strix 8 
in 0.01 mm. Not common. Reported from Baikal Lake. 

ATOM Ebe. var. ВИЗЫ (KiU) Cie, 
Compkonema acuminatum Ehr, var. Brebissonii (Kütz) Cleve, Fn 
Ire, Bacilar. (19:0) 370, бл. 685. 

Longer than the type. Length, 0.076 mm: breadth, 0.012. 
Infrequent. Reported from the Great Khingan mountains. 
GOMPUONESA YANCEOLATUM V . 

Valve clavate, minute, with broad-obluse apex and produced 
subacute ends. Length, 0.017 mm; breadth, 0.005. Strim 10 
in 0.01 mm. Нате, 

mun 
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XPUTEMIA 2EDRA л Pate 2. ве, 30- 
Epithemia zebra (Ehr.) Kützing, Fr, Hvsreor, Pacitlar, (1999) 284, 
fig. 129. 

Valve variable in size, Length, 0.017 to 0.45 mm; breadth, 
0.0086 to 0.013. Coste 3, striæ 12 in 0.01 mm. Common, Re- 
ported from the environs of Heilar amd Dalai-mor and Baikal 
Lakes. 

RPIMEMIA ZEBRA (мд Küte vor. PORCELLUS (Küte) Gruner Pinte I 
Plate z. $e 1. 

ithemia zebra (Ehe) Kotz, var. pereas (Кїї) Grunow. A. 
Scusuor, Atlas Disem. (1204) т, 252, fig. 21 

Valve semiclliptic, arcuate. Length, 0.00 to 0.068 mm; 
breadth, 0.0085 to 0.0125. Costa 2, stria 12 in 0.01 пил. Сот. 
mon. Reported from Kenon and Baikal Lakes. 

EPITHEMIA ZEMRA (r) Kine. vor. SANONICA OQ) Славе. 
Epitkemia zebra (Ehv) Kote var, етта (Kütz) Crunow, 
Musreor, Nas. (2020). 

Valve arcuate, with recurved ends. Length, 0.042 mm; 
breadth, 0.007, Coste 4 in 0.01 mm. Common. Reported 
from Kenon Lake. 
EPETHEMIA тышэ а 

Epithemia tw gida (Ehr) Küting, Fa. Ucsteor, Baeillar. (1020) 
387, fig, 185. 

Common. Length, 0.068 mm; breadth, 0.018. A species uf 
cosmopolitan distribution. Reported from the environs of 
Mailur, in (he Great Khingan mountains, and from Kenon, Dalai- 
nor, and Baikal Lakes, 

EPITRENTA sOREX mini. . 
Epithemia sorex Kützing, Vn. Hesreor/ Eneülar, (1010) 229, бл. 


Valve arcuate, with capitate ends, Length, 0.45 mm; breadth, 
0.015. Common. Known from the Great Khingan mountains, 
the environs of Hailar, and from Kenon and Baikal Lakes, 
XHOPALODIA CIBDA (Ehe) 0. мыл. 

Rhopatedio gibba (Ehr.} O. Mill, FR Hcesénr, Басат. (130) 290, 
ig. 140. . 

Common. Length, 0.073 to 0.101 mm; breadth, 0.011 to 0.02. 
Common. Reported from the environs of Hailar, the Great 
Khingan mountains, and from Batkal Lake. 


зв. 


RNOPALODIA GIMUA (he. O. Mill. ver, VENTRICOSA 12869 Gran 
Rbopalvdin gibba (Еһ) О, Müll var. ventricosa (Ehr) Стало, 
Еп. Hesret, Bacitlar. (1930) 31, fiz. MU 
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Smaller than the type. Length,’0.044 mm; breadth, 0,035, 
Infrequent. Known from fresh and brackish waters. Reported 
from the environs of Iailar, from Great Khingan, and Dalai-nar 
and Baikal Lakes. 

XHOPALODIA CIARPRULA (vi 0. Mili 
Rhopoledia gibberula (Ehr) O. MON., Fa. Hester, Dueitlar. (1930) 
381, fig. 42. 

Valve lunate, with produced and arevate apices. Length, 
0.032 mm; breadth, 0.018. Common. А brackishavater diatom. 
MANTZSCHIA ANPHIQXYS (Ew) Сочен. 

Hantzschia ampkiarys (Ehr.) Grunow, Fr. Игыт»т, Rociar. (1939) 
394, fig. 747. 

Valve slighliy arcuate, with rostvate enda. Length, 0.04 mm; 
breadth, 0.007. Keel puncta 7, striae 18 in 0.01 mm. Infrequent. 
Reported from Kenon and Dalai-nor Lakes, 

MANTZSCHTA AMPUIOXES (Ebr). Crun- fo, CAPITATA 0. эни. 
Hantzeehio ampliorys (Ei) Grun. fo. eapiteta 0. Müll, A. Scmwiut, 
‚Atlas Шаболо, (1921) pl. 329, fies. 13, 14, 

Valve with capitate ends. Length, 0.054 mm; breadth, 0.0068. 
Keel puncta 6, stria 20 in 0.01 mm, Rare. 

MANTISCMA AOWINONYS (Ehr) Gran. var. INTERMEDIA Crnom. Piate L de. а, 

Hoxtsschia amphiorys (Eh) Grun. var. intermeiit Gronow, Мах 

Ниса, Synopsis (1881-1885) pl. 56, Bg. 4; A. Sctimior, Atlas 
Distom, (1821) pl. £29, fg. 4. 


Valve slightly arcuate, with long, produced, subacute, ends, 
Length, 0.102 mm; breadth, 0.01. Kee] puncta 6 to T, strie 
14 in 001 mm. Common. Somewhat narrower than var. 
mayor, .’ 

MANTISCHA AMPHIOXYS (Ehr Give, vr. XPROPHILA Gruner. 
Hantzschia amphiozys (Ehe) Crue. var, zerophila Grunow, Diato- 
meen von Franz Josefs Land (1884) 4. 


A form with very coarse stria. Length, 0.04 mm; breadth, 
0.0085. Keel puncta 7, strie 30 in 0.01 mm. Rare. Reported 
from the environs of Haller and from Great Khingan. 
эттзешА TRYBLIONPLLA Mente ver. LENUDENSHS (W. sein) On 

fas. 15 and эз: Plate т. y nt 1 
itaschia tryblioneite Mente. var, leviteeaie (W, Smith) Grunow, 
Fx. Нсөткот, Bacillar, (1930) 399, fig. 160. 


ЯГ 


Valve elliptic-linoar, with cuneate ends. Keel puncta extend- 
ing across the valve. Length, 0.027 to 0.051 mm; breadth, 


' 
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0.0085 to 0.01. Coste 10 t9 15 in 0.01 mm. Common. Known 

from slightly brackish water, Reported from Dalai-nor and 

Baikal Lakes. 

SITZSCHTA ACUTA Manteseh. Piate 
Nitzschia acuta Hontzsch, Fn. Kvarzor, Dacillar. (1930) 412, fig. T 


Valve narrow-lanecolate, with attenuate-capitate ends. 
Length, 0.106 mm; breadth, 0.0043. Keel puncta 7 in 0.01 mm 
Common. 


NIZSOHIA ВЕСТА Damus, Pinte 1, Ben 4 add 20- 
Hantzackia vecta Uantzsch, Fr. IHcsrzor, Docillar. (1029) 411, fig. 785, 


Vaive linear-lanceolate, with obtuse ends. Length, 0.064 to 
0.07 min; breadth, 0.006 to 0.0069. Keel puncia 5 to 6 in 0.01 
mm. Steige indistinct. Common. 

NT2SCHIA CAPITELLATA Ным. var. SINICA Балетин, Tinte 1, 4 
Niteschia eupitstiata Must, iea SRVORTZOW, Diatoma from en- 
virans of Sonchow, Xiangsi Province, China, 1, pl. 2, Bg. 11. 


Valve linear-lanceolate, with parallel margins in the middle 
and sitenuate-capitate ends. Length, 0.034 to 0.06 mm; breadth, 
0.6028 to 0.003, Keel puncta 11 to 12 in 0.01 num. Sirio 
aistinet. Infrequent. Reported from Soochow, China. 
NITZSCHTA GRACIAS Мамык, Piate L dg. 3. 

Nitznchia дасту Muntesch, Fn, Hesron, Dacilar, (1930) 416, 417, 
"m 

Abundant. Length, 0.076 mm; breadth, 0.0021. Keel puncta 
15 in 0.01 mm. Smaller thun the type. 
NHZSCRIA PALEA (Kite) W. Smith. Plate d, pe 

Nitzechio palea (Каа) W. Smith, FR Husreor, Bacitlar. (1930) 416, 
fig, 801. 

Valve linear-lanceolate, with produced, obtuse, ends. Length, 
0.037 to 0.04 mm; breadth, 0.005. Keel puncta 11 in 0.01 mm. 
Strie indistinct. Common, Reported from Kenon Lake. 
GOTESCHIA COMMUTATA Gronew. Plate 2. б.э. 


Nuizechia vommulıle Grunow, Fm. Миствот, Васев, (1900) 408, 
fig. та. 


Valve constricted in the middle; with produced subrostrate 
ends. Length, 0.051 mm; breadth,r0.01. Keel puncta 6, stria 


20 in 0.01 mm. Infrequent. Reported from slightly brackish 
water. 
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NITZSCHIA YRUSTULUM (Kate Grasar var. PÜRMINUTA Crun. Mate 1, бе. se- 


Nitzschia frustulum (Kitz) Grumow var. perminte Crua, VAX 
HEURCK, Synopsis (1981-1885) pl. 08, fig. 31. 

Valve linear-lanceolate, with attenuate and obtuse ends. 
Length, 0.014 mm; breadth, 0.0025. Keel punta 9, strie 30 
in 0.01 mm. Rare, Reported from brackish water. Known 
from Dalai-nor Lake. 

RITZSCHIA AMPDIBIA Genen. 


Nitssckie amtphibia Стопор, Fx. Horror, Baciller. (1930) 414, fig. 
13. 


Valve tinear-lanceolate, with distinct punctate stri. Length, 
0.02 mm; breadth, 0.003. Keel puncta 6, striw 15 in 0.01 mm. 
Common, Reported from Baikal Lake. 

ITESCHIA SIGMOIDEA (Ehe). W. Вик, 
Nitzschia sigmoiden (Ehe.) W. Smith, Fr. Нұзтерт, Baeillar. (1920) 
419, fig. 810. 

Valve sigmoid, with obtuse ends. Length, 6.122 to 0.29 mm; 
breadth, 0.0085 to 0.009. Keel puncta 5 to 8. Smaller than 
the type. Common. 
ТЕСТА PLEXA Seham. Piata V tee 

Nitzechia feza Schum, Fr. Hesret, Васак, (1980) 420, бе. 812. 


Valve sigmoid, with obtuse ends. Length, 0.068 mm; breadth, 
0.0029. Keel puncta 9 to 10 in 0.01 mm. Common, 
ITZBEMA ACICULARIS W. Smith. Рим 1, без. 
Nitzechia acientarie W, Smith, Fr. ostron, Haie, (1990) 422, 
fig, BOL. 

Abundant. Length, 0.033 to 0.081 mm; breadth, 0.0022 to 
0.0025. Кес] puncta 15 in 0.01 mm. Reported from fresh and 
brackish waters. 
ENNATOPLENRA SOLFA tnb) w, 

Gumatopteura solca (Bech) W 
(1911) pl, 275, figs. 4-6, 

Very common. Length, 0.051 to 0.17 mm; breadth, 0.008 
to 0.015. Reported from the environs of Hailar, from Great 
Khingan, and from Kenomand Baikal Lakes 
CTMATOPLELRA SOLEA Geh) N. Бей var. APICULATA QN. Smith) бет, 

Cymatopleura solea (Breb) W. Smith var, epicvlets (W, Smith) 
Grunow, A, Semur, Atlas Diatom. (1011) pi, 275, Bg. 12. 


. Pinte dn v 
. Smith, A. Senior, Atlas Diatom. 
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Differs from the type in its constricted valves with apiculate 


ende. Common. 
RA SOLCA (Bk) W. Sedih var. REGULA (he) Стывен. Plate 1. 


ET 


Cymatontewra acta (Bre) W, Smith var, regula (Ehr) Gronow, 
A. Sensor, Atlas Dintom. (1917) pi, 270, биз. 10, 11. 
Vale linear-elliptic, with cuneate ends. Length, 0.054 mm; 
breadth, 0.012. Common. 
CYMATOPLEURA ELLIETICA (Beeb) W баца vac. NOBILIS (налы) Или 
Cymatoplewre cifiptien (Brob.) W. Smith var. nabitia (Iantz), Fr. 
Husreor, Васак, (1990) 427, fig, $28 
Valve rhombical-clliptic, with nente ends. Length, 0.16 mm; 
breadth, 0.08. Rare. Reported from fresh and brackish water. 
Known from Kenon Lake. 
EURIRELLA ROBUSTA Ehr fe. LATA Tostedt, 
Suriretla robusta Ebr. fo. lota. Fr. Hester, Bacillar. aus dem Avki- 
kosee in Japan, 170, fig. 1. 


Valve broad-ovate, with one end broad-rounded and the other 
slightly acute. Length, 0.11] mm; breadth, 0.051. Coste 2 
in 0.01 mm, Infrequent. Known from Aoklko Lake, Nippon. 
SURINELLA ROBUSTA к\т, var. SPLENDIDA (Er) Van Мез. 

п Fhr. vav. splendida (Fhr.) Ven Ieurck, Fe. Hes. 
lar. (1990) 427, figs. 551, 852, 


Valve elongutc-ovate, with costm reaching the central area. 
Length, 0.088 mm; breadth, 0.034. Common. 
SVRIRELLA HISERIATA Dreh. fo, PUNCTATA мы 
Suvivella biserintn г. fo. peartata Meister, Ки. Шузтеот, Barillr. 
(1990) 432, 433. . 
Valve linear-elliptic, with cuneate ends. Space between coste 
punctate, Length, 0.088 to 0.17 mm; breadth, 0.027 to 0.037. 
Common. 


SURIRELLA LINRARIS W. Sith 
Surirella linearia W. Smith, Fr. Hester, Bacillar, (1950) 424, fis. 
837, 838. у d e 
ке linear-elliptie, with parallel margins and cuneate ends. 
Length, 0.088 mm; breadth, 0.027. Common. Reported from 
Great Khingan and Baikal раке. ’ 
кояш. LINEARIS W. Smith var. RELYETICA (Bran) Meister, 
Surirella lincavis W, Smith var, helvetica (Brou) Meister, Fe, Hes- 
rept, Bucillar. (1950). 
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Differs from the type in the présence of puneta along the 
median area. Length, 0.088 mm; breadth, 0.028, Infrequent. 
SURURELLA GRACILIS Grenew. Plate 3, ty 


Surirella gracitie Crunow, A. Semir, Atlas Dintom, (1925) pl. 351, 
figs. 4-6. 


Valve linear, with parallel margins and cuneate ends, Langth, 
0.0595 mm; breadth, 0.0085. Valve from front view slightly 
capitate at both ends, Infrequent. Reported from Baikal Lake, 
SURIRELLA FAPRONIE М 

тена Caproni Breb., Ев. Ilcstzpr, Bacillar, (1930) 440, йр. 851, 

Common. Length, 0.147; breadth, 0.054, Reported from Ke 

non Lake, 
BURIRELLA OVATA Katrin. 
Sarlella ovata Kützing, Fr Hustepr, Бейит, (1090) 442, fig. 864, 

Valve elongate-ovate. Length, 0.018 to 0.027 mm; breadth, 
0.0076 to 0.011. Cost 6 in 0.01 mm. Common. A brackish- 
water diatom. Reported from Kenon Lake. 

SURTRELLA OVATA жиз. төз 
Surirella ovata КОН. var. 
(1820) 442, Bg. 865, 

Valve ellipic-ovate, with one end broader than the other. 
Length, 0.051 mm; breadth, 0.0136. Coste 5 in 0.01 mm. In- 
frequent. 

SURIRELLA ANCUSTATA көнөө. 
Surirella angustata Kützing, Fr. Нивткрт, Bacillar. (1940) 486, ез. 
BH, ME. 

Valve fusiform, with euncate onds. Jength, 0.034 mm; 
breadth, 0.0085, Common. 

AERIRELLE TIENTSINENSIS Баб, Plate 3, в 


Surirella Cientsinensia Sxvoerzow, Diatoms from Tientsin, North 
China (1927) 105, fig, M. 


ATA (9. Бена. 
cate (W. Smith), Fx, Hester, Baciller. 


Valve linear, with parallel margins and broxd-capilate ends. 
Qost robust, reaching the median area. Between the cose 
fine, closely set, parallel, lines. "Length, 0.059 mm; breadth, 
in the middle 12, at the broader ends 14 іп 0.01 mm, Coste 
6, striæ 15 to 18 in 0.01 mm, fnfrequent. A species akin to 
Surirella Pantocsckü Meister, but different. Reported from 
slightly brackish water in Tientsin, North China, and from 
Папка Lake, Eastern Siberia. 
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SURIRELLA TENERA Grex. 
Surirella teneva Greg, FR Нозтил, Baeillar. (1990) 438, 429, fg. 853. 


Valve clongate-ovate, with coste reaching the median area. 
Length, 0.085 mm; breadth, 0.027. Infrequent. 
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Fic, 36. Pinnularia microstauren (EI 


Pul 


5. Hertzechia umphierys (Ehz,) Grun. var. intermedia Crun. 
С. Neidin dubium (Ehr.) Cleve fo. ergunenain fo, nov. 

1. Gyrasigma wenminetum (Kütz.) Rabb, 

E Сутайбон!сига zoten (Breb.) W. Smith, 

9. Navicwla argunensis sp. nor. 

10. Cyclotelta opereulata (Ар Kütz. 

31. Navicula gestr (Ebr) Donk. 

32. Cymatoplenra solea (Rreb.) W. Smith. 
12, Naricnla viridula Kütt var. arguneneis var. nov, 
14. Navicule placentuta (Ehr.) Grun, fo, iatinsenla (Grum.) Meister, 

hie tryblionclte Mantz. var. levidensis (W. Smith) Grun. 

16. Naviewte viridula Kitz, 
17. Navicula viridula Kitz. vat. rorfrata var. nov. 

EN ете fo. hereynico (A. Mayer) Hust. 

alca (Kött) W, Smith. 

chia теча Нит, 
tein copiteliata Пим. var. sinice Sky. 

22. Diatona anceps (Phe,) Grun. 
28, Naviewla Reinhardt Стол, 
24. Fpithemia zebra (Ebr.) Kitz, var, ромейьз (Kütz.) Grun, 
28. Cymbella soles. (Breb) W, Smith var, этана (Ehr.) Grun, 
26. Neidium dubium (Ehr) Clero fo, argunewsis 16, nav. 

21. Gompkonema augunititum (Kütz.) Rabh. var, producta Cron. 
28. Nitzechiu eapiteiläta Hust. var. sinica Skv. 
29. Бупсдуа parasitica (W, Smith) var. snbronstricta Grun, 
30. Nitzuchin frustum (Kütr.) Crun. vat, perminutn Grun. 
31, Nitzschia putea (Kutz) W, Smith. 

52 Nüsschi« trybtionella Hantz, var, keridensis (W. Smith) Gran, 
23, Мачіста viciduta Kita. var. ағднлепаба var. nov. 

84 and 35, Navieula bocilhon Ehr, var, peralicle var. nov, 
) Clove var, Brebiesonit (Коа) 


Hust. fo, lincarie 0, Müll 
37. Cymbella turgidula Grum, 
38, Navicula fataixieneis’ бешп. var. lenecala Grun, 
39. Frustrlis vuigaris The, var. asiatica Siv. 

40. Novicwia hungarica Grum. var. lanecolata var. nov, 
AL Navicula lanceolata (Ар) Кїї. 

42. Nardenla rhyachocephala Kütz. var, tenva Skv. 
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pare 2 
1. Nitzschia tryblionelia ITaptz. var. fevidensia (W. Smith) Grun. 
2. Navicula erueieula (W. Smith) Donk, var. obtusata Grun. 
3. Cymbetla navieudiformie Auersw. 
4. Cymbella waricutformis Aucrsw. fo, constricta. 10. nov. 
5. Cymbella cuspidata Кшз. 
€. Nitzschia acnta Hantz. 
1, Synedra whie (Nitz.) Ehr. var, lanccolata Kütz, 
8. Stephonodiecua Hantzachiš Gron, 
9. Surtrella tientabrensis Bkv- 
10. Navieula protrarta Gran. $ 


Fies, 12 and 12, Pinnwlaria microatauron ЕМ. 


18, Navienda pupula Kite, var. rostreta Hust. 

14. Acknanthen Biasolettiona Kutz, Lower valve. 

15, Pinnularia viridis (Nitz) Ehe, var. commutata Стоп, fo. argu- 
mensis 10. nor. 

18, Pinnnlaria microstauron ВЫ 

17. Navicula hungarica Grun. var. capiteta (ЕМ 

18. Navicula Aungarica Grun. var. Unearie Ocstrup. 

18. Achnanthen lanceolata. Breb, var. restrata Inst; lower valve. 

30. Epithemia zchra (Ehr.) Кїї. 

21. Gomphonema lanceolatum Ehe, forma. 

22. Epithemia zebra (Ebr) Külz var. porceltus (Kitz) бин. 

28, Navicula gastrum (Fhr.) Doak. 

24, Galoneis Schrocderi Hust. 

25. Navicula atoms {Маек} Gron. 

26. Cymbelta Moelleriang Grun, 

27. Suriretia greeiin Grun, 

28. Cymbella turgida (Greg.) Cleve. 

28, Pinnularia txostouron (Ehr.) Grun- 

30. Navicwa viridula Кон. 

31. Cymbella aequalis W, Smith, 

32. Nitzachia commutata Grun. 

30. Nitzechio. tryBlionelfa Mantz, var. Ipeidensis (W, Smith) Grun- 

BL Pivavdoria tibetana Must, var. argunensis var. nov, 


Cleve. 


THE EFFECT OF ARSENIC, VANADIUM, IRON, AND TIN 
ON THE DETERMINATION OF ANTIMONY IN HIGH- 
LEAD MIXTURES BY A MODIFIED PERMANGANATE 
METHOD. 


By Вашим ©. Муви 
Chemist, United States Navy Yard, Cavite, Phitippine Islands 


In а former paper (0) it was shown that antimony can be 
determined with a fair degree of accuracy in high-lead mixtures 
by a modified permanganate method. In view of the encourag- 
ing results obtained, it was decided to extend the investigation 
to a study of the effect of other foreign metals on the determina- 
tion of antimony in high-lead mixtures. The foreign metals 
selected for this investigation were arsenic, vanadium, and iron, 
and their mixtures with tin. Separate studies were made of 
the cflcet of cach of these metals on the determination of anti- 
mony, followed by combinations of two or more of them with tin. 

Continued practice with the modificd permanganate method 
showed that it could be improved by slight changes in the cx- 
perimental procedure. In addition, the method was standardized 
by setting limits to the time of healing and to the temperatures 
used, and by referring all caleutations of antimony found to a 
decinormal solution of potassium permanganate, 


ANATE METHOD 


The method as now used—Place a gram of the high-lead mix- 
ture or alloy in a 500 cc Erlenmeyer flask and cover with a small 
watch glass. Add 6 grams of potassium sulphate and 15 ce of 
sulphuric acid, Digest the mixture at a temperature of 235° 
io 240° С, for 16 hours (overnight) on a hot plate. Increase 
tho temperature to 285° ar 200^ C. and continue heating for 1.5 
hours. Finally boil the white or, nearly white liquid for 8 to 
10 seconds over a Fisher burner and cool. Add 15 cc of water, 
Mix thoroughly and place the flask in an inclined position. The 
insoluble bisulphates settlo out in а few minutes. Decant the 
nearly clear supernatant acid solution from (he insoluble bisul- 
phates into a tall lipiess 400 cc Pyrex beaker. Wash with two 


а 
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successive 25 ce portions of в 10 per cent tartaric-acid solution, 
decant, and drain as before into the beaker, Add to the total 
washings 10 ee of hydrochloric acid. 

To the washed and drained bisulphates add 40 cc of a 33 per 
cent ammoniam-acetate solution and digest at 75° to 80° C. 
until complete solution is effected, Add 30 ce of water. Again 
digest hot for a few minutes longer and set the flask aside 

Partially cover the beaker containing the washings with a 
watch glass, hent the solution to the hailing point, and pass а 
lively current of washed carbon dioxide through it for 1 minute 
10 eliminate the sulphur dioxide. To the boiling hot liquid 
add quickly, while stirring, 10 cc of hydrochloric acid and 
also the prepared ammenium-acetate solution of the bisulphates 
contained in the Erlenmeyer flask. Wash the Erlenmeyer flask 
with three successive 15 cc portions of water, Add the wash- 
ings to the acetate solution. Cool in ice to at east 10°С, and 
titrate with a standard permanganate solution. 

Correct the burette reading by the usc of its calibration curve 
for the working temperature adopted. If the solution is not 
decinormal, multiply the corrected volume by the normality 
factor. Subtract 0.06 ce for tho blank and multiply the finally 
correct volume by 5.88 to obtain the mitligrams of antimony 
present, 

General observations ox the method—In the mixtures studied, 
the antimony, tin, and iron dissolve rapidly in the sulphuric- 
acid-bisulphale mixture. The action on the lead is peculiar. 
After about 20 or 30 minutes the metal becomes completely 
dissominated in finely suspended particles, and the liquid takes 
т а blue-black color, This color gradually changes to gray, aml 
finally the liquid is nearly colorless at-the end of the heating. 

То insure the complete conversion of the lead and other metals 
to bisulphates, the digestion mixture is heated to 285° or 290° C. 
and finally boiled. Heating for a longer time or above the 
temperature prestribed is not advisable, because of the possibility 
of the antimony being volatilized. In general it ts a safe rule 
to heat the mixture for no longer than is necessary to obtain 
а colorless or neatly colorless mixture. Actual practice shows, 
however, that the duration of heating and the temperatures pre- 
scribed are usually necessary. " 

When antimony alone or antimony and tin are converted to 
bisulphate, the reaction is much more easily and quickly per- 
formed (han in bigh-lead mixtures. Less than an hour is ve- 
quired, und a temperature as low as 215? C. may be used. 
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Longer heating on the hot plate, However, does not appear to 
be harmful. 

7 A much more rapid conversion of high-lead alloys or mixtures 
сап be accomplished by immediate boiling with the sulphuric-acid- 
Lisulphate mixture. ‘This procedure is used by Robinson.) In 
our experience, however, considerable free sulphur condenses 
on the colder neck of the flask. IE this is not completely re- 
moved (a troublesome operation) it can cause high perman- 
ganate readings, The slower method is therefore to be pre- 
ferred. . 

A convenient device for more rapidly bringing about the 
solution of the lead and other bisulphates (usually in hard 
crusts) in the het ammonium acetate solution is to grind the 
erystals under the flat surface of the fared cud of a stout glass 
stirring rod, Ву this means completo solution of the bisulphates 
can be effected in a few minutes. 

A tail lipless 400 ec beaker for the washings and the final 
titration with permanganate solution has two distinct advan- 
tages over the 500 се Erlenmeyer flesk formerly used. A better 
mixing of the washings aud the ammonium acetate solution of 
the bisulphates is effected, and the subsequent titration with 
permanganate is much more easily and accurately carried out. 

Usually no immediate reprecipitation of the lead bisulphate 
takes place when the acetate solution is added to the boiling 
hot hydrochloric- and tartaric-acid mixture. Reprecipitation 
occurs after the cold and final washings are added. Tho ad- 
vantage of double precipitation is therefore increased, because 
of the greater solubility of the formerly occluded antimony bi- 
sulphate by dilution, When the percentage of the lead is 95 
эг more, some precipitation does take place before dilution. The 
washed, ignited, and recovered precipitates after the perman- 
капаҝе titration were found to be variable mixtures consisting 
chiefly of lead sulphate (60 per cent and over), lead chloride, 
and some acetate. 

In order to obtain sharp end points, a lively eurrent of washed 
carbon dioxide is passed through the boiling liquid. This 
additional procedure is very effective in eliminating the sulphur 
dioxide which interferes with satisfaetoty readings, and as a 
result the end points are always sharp and can be easily obtained, 
‘The presence of the finely divided suspension of lead bisulphate 
has a distinet advantage also in this particular. 

All procedures after the conversion of the metals to bisulphates 
should be carried out as rapidly as possible. 
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The final volume of the solution to be titrated is approximately 
210 cubic centimeters. This conforms to the volume used in 
the standard permanganate method before titration. 

‘Standardization By calculating the antimony equivalent for 
1 cubic centimeter of strictly decinormal permanganate solution 
all analyses for antimony are greatly simplified. Only the nor- 
mality of the solution is requii ed, and this сап be quickly and 
accurately determined by the McBride or sodium-oxalate method, 

‘All standardizations recorded in this paper were made by 
using 200 to 300 milligrams of antimony and adding enough 
lead to increase the total weight of the metals to 1 gram. With 
250 to 200 milligrams of antimony, more than 42 cubie centi- 
melers of permanganute solution are required, which is not 
desirable and involves the danger that secondary reactions be- 
tween the hydrochloric acid and Ihe permanganate solution might 
take place from the undue heating of the solution titrated. It 
was therefore decided to base the standardization chiefly on 
the lower amounts of antimony used. Table 1 is a summary 
of the standardizations made, showing milligrams of antimony 
and lend used, temporatures and time on hot plate, ce of per- 
danganate solution used, and mgs of antimony found. 


1 


ve J—Siondardisetim nf WAN permanganote satveiow in terma of 
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Disrogarding the rather low standardization 6, and averaging 
standardizations 7 to 12 inclusive, the antimony equivalent for 
1 сс of 01У permanganate solution at 30° С, is 5.388 mg. In 
round numbers the equivalent is therefore between 5.88 and 
5.89 mg. The more conservative value 5.88 was selected. 

In standardizations 6, 7, and 8, the calculated volumes of 0.1N 
permanganate solution for 200 mg of antimony were 34.16, 
33.95, and 34.08 ce, respectively. 

А temperature correetion for 30° С. was made for all burette 
readings. In addition a Wank correction was made also for 
impurities in the lead that consumed the permanganate solution. 
The average of three blank determinations very carefully made 
with 200 mg of lead and by the modified procedure gave a value 
of 0.059 cc, аг, in round numbers, 0.06 ce, of 0.JN permanganate 
at 30°C. 

Influence of hydrochloric acid—F. Kessler(3) first described 

the standard permanganate method and, according to В. Fre- 
senius(4) determined aceurately the conditions under which anti- 
mony in acid solution may be satisfactorily titrated. He limited 
the hydrochloric acid (specific gravity 1.18 to 1.19) to not less 
than 10.3 and not over 205 per cent by volume. Using acid 
of about the same specifie gravity, Hillebrand and Lundell(5) 
state that "hydrochlorie acid is essential for rapid and complete 
oxidation of antimony by permanganate and its amount should 
not e less than 10 per cent nor more than 25 per cent by 
volume.” In respect to sulphuric acid, they add, “it is also 
desirable in amounts approximately 10 per cent by volume” 
However, the concentration by volume of hydrochloric acid 
(specific gravity 1.18 to 1.19) used by Treadwell and На) 
in their description of, the standard permanganate method is 
2.5 per cent, The procedure is similar to that recommended 
by the United States Rurcan of Standards. The concentration 
by volume of hydrochloric acid (specific gravity 1.18 to 1.19) 
in the modified permanganate method was also made to conform 
to 9.5 per cent, that of the sulphuric acid being 7.1 per cent, 
These percentages are decidedly under the lower limits set by 
Kessler, and those of Hiliebrand and Lundell, 

‘The theorctical equivalent of antimony for 1 cc of a decinormal 
permanganate solution is 6.088 mg. For the standard and 
modified permanganate methods the equivalents for I cc of 
permanganate solution are 5.928 and 5.886 mg of antimony 
respectively. 
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Incidentally an experimental study was made of the influence 
of different concentrations of hydrochloric acid on the antimuny 
equivalent as determined by the modified and standard per- 
mwanganate methods. The concentrations of hydrochloric acid 
used ranged from 3,5 per cent (that employed in the Treadwell 
and Hall procedure) to 19.0 per cent. Thase concentrations 
above 9.5 per cent, аз noted, are favored by Kessler and by 
Hillebrand and Lundell. 

Tables 2 and 3 summarize the results of the experiments made 
end show that the antimony equivalent increases with the con- 
centration of hydrochloric acid used, though the increase Is not 
strictly proportional. 


increasing concentrations of hydvochlorie acid in the 


modified permanganate method ом the eutimouy cqniralert of 0AN 
permanganate solution et 20°С, 


Tatin S—Influcnce of inereasing coucentrations of kydrochlorie tit in the 
standard permanganate methot om the untimony eguivatest of OIN 
permanganate solution at 30" C. 
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lt is probable that small amounts of antimony are volatil- 
ized in the modified permanganate method. At any rate this 
possibility is always present in boiling hot and more highly соле 
centrated hydrachlorie acid solutions. For that reason it was 
decided to adhere to the 0.5 per cent concentration of the acid, and 
in strict agreement with the Treadwell and Hall procedure for 
the standard permanganate method, Finally the continued use 
of this procedure in recent years by many chemists indicates 
strongly that its accuracy is satisfactory. 

Apparatus and chenicals\~Two acid burettes were used for 
ihe titrations. One of these was a 50 cc burette graduated in 
0.1 ес at 27.3° С, and the other а 10 ec microburette graduated 
in 0.01 cc at 27.5° C., and inspected by the Physicaliseh-Tech- 
nische Reiebsanstalt, 

Both burettes were carefully calibrated at the average working 
temperature of 50° C. 

The antimony, tin, and lead used were the pure “analysed” 
grade, manufactured by Baker and Company. Arsenic, as ar- 
senious acid, Standard Sample No, 83, was prepared by the 
United States Bureau of Standards. Vanadium, as vanadic acid 
(V205), was manufactured by Kahlbaum. Iron in the form of 
iron wire was of the C. P. grade and contained 99.8 per cent 
of the metal. 

АП the other chemicals used were of the C. P. “analysed” 
grade, 

Whenever acids are mentioned in this paper the following con- 
centrations were employed: Hydrochloric acid, concentrated, 
speeifie gravity 1.18; sulphuric acid, concentrated, specific gravity 
184. К 

In all solutions used’ the percentage concentration was by 
weight. In respect to the ammonium-acetate solution 1 pound 
‚of the pure salt dissolved in 922 ec of water gives approximately 
the desired concentration of 23 per cont by weight. The specific 
xravity of this solution at 15.6° С, is 1.059 to 1.060. 


EXPERIMENTAL RESULTS 


Phe effect of arsenie.—-During the conversion of the antimony, 
lead, and other metals to bisulphates by the modified perman- 
ganate method, the arsenic remains in its trivalent form— 
probably as arsenious acid. In the subsequent titration with 
permanganate solution both the trivalent arsenic and the anti- 
mony are oxidized to their guinquevatent forms. The effect of 

"—- 
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the arsenic is therefore positive, and higher results for the an. 
timony are obtained. 

No simple procedure is known at present for the selective oxi- 
dation of the arsenic in the presence of antimony. Neither can 
the arsenic be completely volatilized, even at the temperatures 
of 235° С. and higher that prevail in the method. А correction 
is therefore necessary. The correction is made by multiplying 
ihe milligrams of arsenic known to be present by some factor 
and subtracting the product from the apparent antimony read- 
ing. В 
Та the standard permanganate method Hillebrand and Lun- 
(5) use the factor 1.86. However, this is too high, be- 
cause some of the arsenic is volatilized at the temperatures above 
200° C. used in the modified permanganate method. 

Six careful determinations of antimony were made in which 
varying quantities of arsenic were taken, and a new factor, 
1.66, was calculated. If the arsenic does not exceed 1 per cent 
of the antimony present no correction Is necessary, as shown by 
many repeated observations. 

Table 4 із a summary of the effect of arsenic on antimony 
in high-lead mixtures. The limita of the antimony range from 
TABLE 4, Effect of orsenie on the determination of antimony ia biphscud. 

miztureı 
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25 to 200 mgs, or from 2.5 to 20 per cent of the total meta) 
used. 

Table 4 shows that (a) the percentaie of error is less than 1 
in most of the experiments, the average being 0.4, if sample 1 
is excluded; (b) the percentage of error tends to inercase as 
the amount of antimony is decreased to 50 and 25 mgs; and 
(с) the precision is good. 

The effect of vanadium—The effect of vanadium on the deter- 

ination of antimony is negative one, and is thercfore the 
‘apposite to that of arsenic., Rather low results were obtained 
in all the experiments. This finding is not in agreement with 
the general properties of vanadium. 

Vanadium as vanadie acid (V;O;) is reduced to the green 
trivatent form during the action of hot sulphuric acid on the 
high-lead mixtures. Theoretically at least, trivalent or quadri- 
valent vanadium should be oxidized to the quinquevalent form 
after subsequent dilation and titration with permanganate solu- 
tion. In this regard a well-known volumetric method confirms 
this principle in practice, 

Tt was thought that possibly the ammonium acetate in some 
way prevented the oxidation of trivalent vanadium, and at the 
same time interfered with the more accurate determination 
of the antimony by the modified permanganate method. In 
order to test this point, two experiments were made on the 
determination of the antimony in the presence of vanadium as 
vanadie acid (V;0,) by the standard permanganate method, in 
which, of course, no ammonium acetate is used, For the first 
experiment 100 mgs of antimony and 100 mgs of tin were mixed 
with 10 mgs, and in the second experiment with 5 mgs, of vana- 
dium as vanadie acid (У.0,). 

These experiments were quite similar to samples 8 and 9 in 
Table 5, differing only in that tin was substituted (but in smaller 
quantity) for the lead. 

The findings were interesting. In the experiment with 10 mgs 
of vanadium the percentage of error was +2, in that with 5 
тз, +0.9. The results are In striking contrast to those from 
samples 8 and 9, Table 5, where the modified permanganate 
method was used, and in which the percentage of error for both 
was — 2.5. 

it is highly probable, thérefore, that ammonium acetate does 
exert a disturbing effect on the determination of antimony when 
vanadium is present, 
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Table 5 is a summary of the effects of vanadium on the de- 
termination of antimony by the modified permanganate method. 
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Table 5 shows that (a) the percentage of error in most of 
the experiments is fairly close to 2, and (b) that the resulta 
tend to be erratic. 

Tho effeet of irm—In the determination of antimony, iron 
acts very similarly to vanadium. The negative effect is followed 
Љу rather low results in all the experiments made, which is 
contrary to usual experience. Theoretically, at least, in the hot 
sulphuric acid high-lead mixtures iron would be reduced to the 
divalent form. During the subsequent dilutions, bojling tem- 
peratures, and frequent exposure to air, most of the divatent iron 
becomes oxidized to its trivalent form. The tendency would 
be toward slightly higher results than the amount of antimony 
actually present. However, in the actual analysis of bearing 
metal for antimony һу the standard permanganate method small 
amounts of iron do not interfere. Therefore the presente of 
small amounts of iron should cause no especial diffieulty in the 
determination of antimony by the use of either method, Diva- 
lent iron differs from trivalent or quadrivalent vanadium in 
these respects, М 

It is highly probable that ammonium acetate, as in the vana- 
diam exporiments, acts with the iron in an adverse manner 
on the determination of antimony. 
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In respect to the iron, however, the percentage of error in a 
negative way is fairly even, and in most of the experiments 
approximates 9. So that if the antimony readings are multiplied 
by 6, that із, 5.88 X 1.02. the per cent of error is lexs than 1. 

Table 6 is a summary of the effects of iron on the determina- 
tion of antimony by the modified permanganate method. The 
Percentages of error ure not corrected. 
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Table 7 is a repetition of Table 6, but with the amounts of 
antimony found corrected after multiplying by the factor 6. 

Tables 6 and 7 show that (a) the actual per cent of error 
js quite uniform, even when considerable variation exists in 
the amounts of antimony and iron taken; (b) precision Is 
excellent; and (c) if the factor 6 is used, the percentage of 
error is less than 1. 

The effect of arsenic and iron. Table 8 shows pretty con- 
vineingly that the effects of the arsenic and iron are additive. 
In other words, the normally high burette readings for the 
arsenic are compensated by the low readings for the iron. 


TAMIS 8.--Efect of arsenic and iron on the determination of antimony in 
highstead mirturce, 
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‘The “Antimony found” and the percentage of error calculated 
in column a in Table 8 were obtained by the use of the arsenic 
correction alone. With the exception of sample 9 all percentages 
of error are negative. 
,, The “Antimony found" and the percentage of error calculated 
in column b were obtained by combining the arsenic and an- 
timony corrections. With the exception of samples 4 and 9 
the percentages of error are close to 1 or slightly less, The 
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maximum percentage of negative error observed was 1.5 for 
ample 6 where relatively large amounts of arsenic and iron were 
present, 

In practice the combined arsenic and iron correction is ob- 
tained by first multiplying the final antimony reading by 6 
(approximately the product of the standard antimony equivalent 
5.88 by 1.02, Table 7), and subtracting from this the product 
of mgs of arsenic present by 3.66, Table 4. 

The precision observed ín samples 5 and 6 is only fair, The 
conclusion is well supported that the combined arsenic and iron 
correction gives more satisfactory results than the arsenic cor- 
rection alone, 

The efect of arsenic, iron, and tix. —The effect of arsenic, 
iron, and tin on the determination of antimony in high-lead 
mixtures is complicated. If the combined arsenic and iron 
correction is used, the percentages of error show an erratic 
tendency. Evidently the tin has some disturbing effect on 
the iron. For this reason it was decided to apply the arsenic 
correction only. The correction was disregarded, however, when 
the ratio of the arsenic to the antimony was less than 1:100. 

‘Table 9 js a summary of the results obtained, 

Tuis Брен of arsenic, iron, and tin on the determination of antimony 
in Righlead mixtures. 
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The highest percentages'of negative error obtained (— 2.8 
and — 8) are confined to those experiments in which the anti- 
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mony is Jow, This vesult, in general, agrees with the results 
obtained with the other experimental mixtures under similar 
conditions, i 

When the antimony is increased, the percentage of error is 
considerably diminished, and is usually less than 1. In respect 
to samples 5 and 6 precision is guod. | 

The effect of arsenic, vanadium, iron, and tit.——The effect of 
arsenic, vanadium, iron, and tin an the determination of anti- 
mony is shown in Table 10, 
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On aceount of the increased complications in the mixtures 
Studied jt was found impossible to arrive at amy satisfactory 
correction for the vanadium and iron. In a general way, how- 
ever, these metals do not seem fo exert any major effect on the 
aelermination of antimony under (he experimental conditions 
present. А correction for the arsenic alone was made, therefore, 
When its proportion to the antimony was greater than 1 : 100. 

With the exception of those experiments in which the anti. 
mony was low, the highest per cent of error was not over — L7. 


DISCUSSION OF RESULTS 


All determinations of antimony made by the use of a standard 
solution of potassium permanganate are referred to the deci- 
normal concentration at 30°C. The average of six careful 
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i 
standardizations gives а value of 5.886 milligrams of antimony 
for the equivalent of 1 cubic centimeter af the standard solution. 
‘The rounded and more conservative value of 3.88 is used here. 
In respect to the standard permanganate method the antimony 
equivalent per cubic centimeter js 5.92. By means af these 
constants, the determination of antimony is greatly simplified. 
Only the normality of the permanganate solution is required, 
and this can be casily and accurately determined by the MeRride 
or sodium-oxalute method, 

The possibility of Iosses.of antimony from the boiling hot 
hydrochloric acid solutions used in the modified permanganate 
method was pointed out. The 9.5 percentage concentration of 
hydrochlorie acid is therefore to be preferred. The continual 
use of this concentration according to the Treadwell and Mall 
procedure in the standard permanganate method supports this 
choice. 

Seven tables are given showing the effects of arsenic, vana- 
dium, and iron, and their admixtures with tin, an the deter- 
mination of antimony by the modified permanganate method. 

The effect of arsenic on the determination об antimony is to 
givo high results. Above 200°C. in sulphuric acid solutions 
small amounts of urseni¢ are volatilized. However, the arsenic 
cannot be completely volatilized or selectively oxidized without 
disturbing the antimony, and hence a correction is necessary. 
The milligrams of arsenic present multiplied by the empirical 
factor 1.66 wore therefore subtracted from all antimony road- 
ings when the arsenic was greater than 1:100. With this 
correction the рег. cent of error in most of the experiments was 
less than 1, and precision fair. 

‘Vanadium acts in a peeuliar way. Из general cffeet on anti- 
mony determinations is to give low results, possibly due to the 
presence of ammonium acetate, In addition. when vanadium 
is over 2:1000 in the lead antimony mixtures it acts as а 
positive eatalyst, the complete conversion of the lead and other 
metals to bisulphates requiring in many instances not over an 
hour or two. The percentage of error in the mixtares studied 
ranged from 0.6 to 6.4, the average being xbout 2.8 por cent, 
which is higher than desirable, There is also an erratic ten- 
dency shown, and precisibn is only fair. On account of the 
variable effect of vanadium na correetion was made. 

When iron is introduecd into lead-antimony mixtures, the 
effect on the determination of antimony is to give low results. 
This effect is similar to that of vanadium, as noted. However, 
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the low results from iron show a uniformity even when there 
is considerable variation in it and also in the antimony. A cor- 
rection is therefore introduced, by multiplying the milligrams 
of antimony found by the factor 1.02, or, much more simply, 
the final burette readings by 6.00; that is, 1.02 x 5.88. When 
this is done the percentage of error in all but one of the experi- 
ments is less than 1. The highest percentage of error is 1. 
Precision is good, Tables 6 and 7 show the antimony found, 
without and with corrections. 

If arsenic and iron are added to the lead-antimeny mixture, 

the effect is approximately additive, as shown in Table 3. In 
all but two of the experiments there is a decided reduction in 
the percentage of error which averages less than 1. An excep- 
tion to be noted is the experimental mixture 9, in which the 
percentage of error for Ihe combined eorreetion is + 25, com- 
pared to +0.3 when the arsenic correction alone is used. The 
negative effect of the error appears to be considerably lessened, 
as the milligrams of antimony increase to the 200 milligram 
imit. In this case precision is fuir; The combined correction 
is made by multiplying the final burette reading by 6 and then 
applying the correction for arsenic; that is, (В. R. X 6)—1.66 
mg As. 
When the investigation was extended to include tin, and final- 
vanadium, with arsenic and iron the complications naturally 
increase. It is possible that tin tends to reduce the negative 
effect of the iron and vanadium on the antimony determination 
in some manner, since erratic results are obtained when the 
combined arsenic and iron correction are applied. On account 
of this finding only the arsenic correction is used. In most of 
the experimental mixtures the percentage of error is eonsider- 
ably less than 2, but inereases to а little over 4 when the anti- 
mony is reduced to the lower limits of 10 and 5 milligrams 
Precision is good in the tin admixture table (Table 9). 

То a certain extent the correction for arsenic and iron required 
by the method may be considered objectionable, since separate 
determinations of these should be made if greater accuracy is 
desired. However, in view of the fact that the modified рог. 
manganate method ia direct, requires only 1 gram of metal, 
few chemicals, and the simplest apparatus, it would seem that 
the correction objection is not a serious one. The further fact 
that in high-lead alloys similar in kind to the mixtures experi- 
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mented with, special devices must be used to eliminate the large 
quantities of lead present, also should be considered. A final 
advantage lies in the relatively short time required (about 90 
minutes after (he conversion of the metals to sulphates) to com- 
plete the antimony determination, 

The cffeets of bismuth, copper, cadmium, and zine on the de- 
termination of antimony by the modified permanganate method 
were not investigated, These metals are very stable in solution 
to oxidizing agents. In addition they occur in small quantities 
in antifrietion metal, many analyses of which have been made 
for antimony by the standard permanganate method. So far 
no interferences have been observed. Therefore it is highly 
probable that bismuth, copper, cadmium, and in small 
uantities exert no objectionable effects on the modified per- 
manganate method. 


SUMMARY 


A modified permanganate method has been described for the 
determination of antimony in high-lead mixtures, 

Results showing the effets of foreign metals on the applica- 
tion of the modified permanganate method have been obtained, 

‘The particular foreign metals employed in the investigation 
were arsenic, vanadium, and iron. Admixtures of these metals 
with tin were also used, 

‘The modified permanganate method has been used successfully 
for the determination of antimony in high-lead mixtures. 

‘The method was tested rigorously between the fimits of 0.5 
and 25 per cent for antimony and 75.5 to 98.8 per cent for lead. 
‘The maximum percentage of the foreign metals, arsenic, vana- 
dium, iron, and tin was 1, 

For high-lend mixtures or alloys the method is quite rapid, 
as it requires only about 99 minutes after the conversion of 
the metals to bisulphates, ` 

The method is quite satisfactory, since it avoids the use of 
special apparatas and the tedious sulphide separation. 
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NEW OR LITTLE-KNOWN TIPULIDE FROM EASTERN 
ASIA (DIPTERA), XXXVI! 


By Cmantrs P, ALETAXDER 
Of Amherst, Massachuactts 


‘The erane flies discussed in this paper were included in ex- 
tensive shipments of these flies received from Japan and For- 
mosa, collected by Messrs, Takeo Kato, Hiromu Yamamoto, and 
Ryoichi Takahashi; from southeastern China, taken by Mr. 
J. Linstey Gressitt and Mr. Ernest R. Tinkham, together with 
additional materials taken by a native collector employed by 
Mr. Tinkham; and from Sumatva and Java, collected by Mrs. 
M. E. Walsh. All of tae types are preserved in my collection 
cf these flies, and I wish to express my very deepest thanks to 
all of the above-mentioned entomologists for their continued 
interest ín saving these flics which are too often ignored by 
collectors of insect specimens. 


TIPULINE 
PLOCHAAS MARNIPICUS Ende. Piate Lt. di Plate 2. te. 2% 
Pücimas magnifeue Exoraisiy, Zool. Anzeig. 52 (1021) 226, 227 

Enderlein described this beautiful Ву from both sexes, the 
specimens being taken at and near Canton, Kwangtung, China, 
in 1911 by хоп Mell. One female, Hong San, southeastern 
Kiangsi, altitude 2,000 foet, June 22, 1926 (Gressitt). 

The specimen differs in some regards from the type descrip- 
tion, 

Female. — Length, about 35 millimeters; wing, 22.5. 

Outer segments of palpi black. Frontal prolongation of head 
elongate, much as in the genus Clytocoemus Skuse, but with a 
distinct nasus. Intermediate preescutal stripes paler at cephalic 
ends. Each scutal lobe with two dark arcas; these, like the 
preescutal stripes, subnitidous, narrowly bordered by more 
арадце brown; praseutal interspaces with sparse setz; lateral 
portions of seutal lobes with long crect black setze; seutellum 
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with long coarse golden setze; parascutella glabrous, paler yellow. 
Femara obscure yellow, tips narrowly (1 to 1.5 millimeters) 
blackened. Wings with a dark spot at origin of Rs and a 
broad seam along vein 2d A. 

A few additional generic and specific characters may be noted. 
The antennze of the female sex (Plate 2, fig. 25) on each flagellar 
segment beyond the first have three set on outer face at und 
beyond midlengih; lower or larger ventral lobe with one very 
long vertici] that exceeds in length the entire segment, as well 
as two shorter, unequal bristles, the longer of which becomes 
progressively longer on the outer segments; outer or smaller 
Jobe of flagellum without major sete; terminal segment pro- 
longed at tip. Tibia! spur formula 1-2-2; claws (female) 
simple. Venation (Plate I, fig. 1): No vestige of Sc; Rs long: 
В: beyond free tip of Sea about equal in length to latter; m-cu 
on M, some distance beyond origin of latter; cell 2d A wide. 
All outer radial veins with macrotrichia; veins М, Mz, and Ma 
with fewer trichia; M, and Cu, with these sete less numerous 
and scattered, 
охота NICKICERY vem dr W 

Prionota nigriceps VAN DER WuLr, Notes Leyden Mus. 7 (1885) 2, 2. 

Prioneta nigriceps ALEXANDER, Proc, U. 5, Nat. Mus, 49 (1015) 181. 
182, pl. 45, fir. 34 (wingit pl. 47, бе. 50 (antenna), figs. $1, 52 
(hypopseial details). 

Three males, Selabintanah, Mount Gedch, western Java, 
titude 3,000 fect, September, 1935 (Walsh). One male, Goe- 
noeng Malang, Djampangs, western Java, altitude 4,000 feet, 
October, 1936 (Walsh). 

In these specimens the following differences from van der 
Wulp's characterization are noted. Antennal scape black, pe- 
dice] reddish to brownish black. Petiole of cell M, very variable 
in length, in cases exceeding m, in others the cell narrowly ses- 
sile. 

PSELLIOPHORA KANCEANENGH өө. mev. Pin 

Head and thorax orange; halteres black; legs black, all tibi 
with a conspicuous subbasal white ring; wings uniformly suf- 
fused with black; abdomen with basal three segments orange, 
remainder, including hypopygium and ovipositor, black, 

Mole—Length, about 13 to 15 millimeters; wing, 12 to 14; 
antenna, 4.5 to 5, 

Femalc.—Length, about 20 to 22 millimeters; wing, 15 to 16. 

Frontal prolongation of head orange-yellow, nasus a little 
darker; palpi with basal two segments dusky, outer segments 
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more yellowish, Antenne with scape and pedicel reddish 
brown; flagellum black, incixures of the more basal segments 
restrictedly pale. Iead orange, posterior orbits more yellowish. 

Pronotum and mesonotum almost uniformly reddish orange, 
præscutum subopaque, without clearly defined darker ai 
scutum orange, each lobe with two slightly darker areas. Pleura 
orange, dorsopleural membrane a little morc yellowish orange. 
Halteres black, base of stem narrowly reddish. Legs with 
сохя und trochanters orange; femora black, bases restrictedly 
yellow, narrowest on posterior legs; tibia: black, all with a 
harrow but clearly defined and conspicuous white subbasal ring, 
Vestiture of the annulus snowy white; tarsi black. Wings 
(Plate 1, fig. 2) uniformly suffused with black, stigma and 
vostal portion a little more intense; In the female, cells R and M 
with pale linear central streaks beyond midlength; veins black. 
Squama naked, margin immediately beyond it with jong dense 
black sete, Venation: Cell М, narrowly to broadly sessile. 

Abdomen with basal three segments orange; remainder of ab- 
domen, excepting posterior border af fourth sternite, black. 

Hobitat.—Kangean Island (northeast of Java). 

Holotype, mate, Petanau, March 1936 (Walsh). Allotopotype. 
female, pinned with type. Paratopotypes, 10 males and females; 
paratypes, 2 male, 1 female, Ardjasa, March 1936 (Walsh). 

The nearest relative of the present fly ix Pselliophora luctuosa 
de Meijere, of western Java, whieh differs conspicuously in the 
coloration of the abdomen and in the structure of the male 
hypopyeium. 

PEELLIOPUORA LUCTUOSA de Vaio 
Paclliophora Inotwong va Мілль, Tijd. voor Ent. $9 (1910) 399 

One male, Goenoeng Resser, Djampangs, western Java, May, 
1936 (Walsh). 

FSELLIOPRORA BTIGNATICA PLAYOSCUTELLANIS saber, 

Female —Length, about 16 millimeters: wing, 14. 

Differs from typical stigmatica de Meijere (Central Nias), as 
follows: Median praeseutal stripe divided by a pale vitta, espe- 
cially conspicuous on posterior half; dark areas on scuta] lobes 
not confluent across midline; scutellum uniformly yellow, in- 
cluding parascutella; medistergite not or scarcely darkened on 
Posterior half, Blackened ress on both the anepisternum and 
ventral sternopleurite. Femora with only the distal fourth or 
less dark brown; tibiæ brown, white basa) rings of the posterior 
Poir much more extensive than those of other legs; tarsi black, 
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Wings with prearcular field weakly darkened; stigma pale ycl- 
ts proximal end weakly darkened. Venation: Cell М, 
very short-peliolate. Basal abdominal tergites brownish black, 
their posterior margins yellow; slernites yellow, not or scarcely 
darkened. 

Habitat. Sumatra (Bonkoclen). 

Holotype, female, Tanjong Sakti, altitude 1,650 to 2,000 feet, 
June 11 to 20, 1935 (Walsh). 

It seems probable that Poclliophora chaseni Edwards (Anamba 
Island, South China Sea) will likewise be found to represent a 
subspeeific group of stigmatica. It differs from the present fly 
by the entire median prusculal stripe, posteriorly darkened me- 
diotergite, and the distinctively patterned legs and wings. 


D 


PSELLIOPUORA WAURANTIA по. wor. Tate 1. 
General coloration black; abdominal segments two and three 
orange; all tibie with a clearly defined white subbasal ring; 
wings black, variegated by five creamy-yellow areas, including 
a broken erossband of three arcas before cord; cell М, sessile. 

Fonale—Length, about 17 millimeters; wing, 14. 

Frontal prolongation of head and nasus black, dorsal surface 
of former with abundant black setze; palpi brownish black. An- 
tenn black, 12-segmented (female); outer flagellar segments 
depressed, broader than long. Head velvety black. 

Mesothorax uniformly black, three prascotal stripes glabrous 
and faintly nitidous, not otherwise differentiated fram remaind- 
cr of notum, Halteres black. Legs Маск, all tibie with a sub- 
basal white ring, narrow but clearly defined on all legs; pos- 
terior femora stout, with inconspicuous sel, oxtreme femoral 
bases pale. Wings (Plate 1, fig. 3) black, variegated by five 
creamy-yellow areas, including a major series of three forming 
ап incomplete erossband before cord, located in cells Ry and 
outer end of cell M, and outer end of cell Cu, respectively, 
terrupted by dark scams along veins M and Cu; the two ad- 
ditional creamy areas Ше in the base and outer portion of cell 
Ist А; additional to these primary areas аге pale longitudinal 
streaks in centers of cells R, M, M^, Al, Cu, and 1st A, these 
latter presumably a character of the femalo sex only, аз com- 
won in the gents; cell 2d A more grayish, its base darke: 

ns durk brown. A fringe of long sete on wing margin be- 
yond squama, Venatio) К: unusually long, erect; cell M, 
sessile, 
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Abdomen velvety black, with the single exception of segments 
two and three which are deep orange, lateral borders of ter- 
gites slightly darkened, cauda] margin of third sternite narrow- 
Jy brownish black; genital shield and ovipositor polished blac) 
terci straight, tips narrowly pale, 

Habitat—China (Kwangtung). 

Uolotype, female, Pi Shan, Yuen Hing Ying, low on mountain, 
among treos, May 26, 1996 (Hai Tsz). 

Pselliophora viaurantia is most nearly allied to P. speciosa 
Edwards (Assam) and P. stabilis Alexander (Yunnan). These 
species are all smaller than P. ctenophorina Riedel (Formosa) 
but agree in the uniformly black head and thorax. The present 
Пу differs from speciosa in the reduction of the orange on the 
abdomen and in the conspicuously patterned wings; from stabilis 
it is readily toid by the coloration of the legs and abdomen, the 
luereased number of antennal segments, and especially by the 
Pattern of the wings. 

PSPLLIOPHORA UPSILON өө, nor. Tile i, Ae- d, 

Mesonotal prascutem and pleura yellow, variegated with 
black, cephalic half of prescutum black, posterior half covered 
by a U-shaped yellow area before the suture; seutellum yellow; 
knobs of halteres dark brown; femora black, bases yellow, the 
amount of tho latter greatest on posterior legs; all tibiz with 
а narrow, clearly defined, white subbasal ring; wings almost 
uniformly tinged with brown, stigma darker brown; cell My 
short-petiolate; abdomen with basal four segments yellow, seg- 
ments five to eight black; ninth segment (male) chiefly orange- 
red, blackened at apex. 

Male —Length, 13 to 14 millimeters; wing, 12 to 13; antenna, 
about T. . 

Frontal prolongation of head above light sulphur-yellow, in- 
cluding nasus, infuscated laterally and beneath; palpi pale, distal 
end of terminal segment more darkened. Antenne with scape 
and pedicel obscure yellow; flagellum and branches black, apices 
of the more basal segments narrowly brightened. Head orange, 
occiput and postgense brownish black. 

Pronotum yellow medially, blackened on sides. Mesonotal 
prascutum with cephalic half, including humeral region, solidly 
black, the area produced more caudad along the midline, ending 
near midlength of sclerite; opposite humeral region the dark 
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color becoming confluent with the black of prothorax; posterior 
half of prescutum uniformly orange, forming a U-shaped trans 
verso saddle before suture; scutal lobes and suture blackened. 
median urea of scutum and posterior portion of lobes yello: 
seutellum iestaeeous yellow; mediotergite with posterior half 
end lateral borders black, anterior central portion orange-yellow. 
Ploura variegated orange-yellow and black, black color including 
propleura; a large but narrow area on mesosternum, (his nar- 
rowed to virtually interrupted on dorsal sternopteurite, directly 
connected with dark color of scutal lobes; posterior half of 
pleurotergite and entire metapleural region black; dorsopleural 
region light yellow, excepting darkened end portions as de- 
seribed. Talteres yellow, extrome base of stem and the knobs 
dark brown. Legs with fore and middle сохае yellow, hind cox: 
blackened, their apical portions yellow; trochanters yellow, dar] 
ened apically; femora black, bases yellow, including about prox- 
imal third of fore femora, proximal half of midfemora, and 
proximal two-thirds of hind pair; tibiz black, all with a clear- 
cut, narrow, white ring, slightly broader and somewhat more 
yellowish оп posterior tibi; tarsi black. Wings (Plate 1, 
fiz. 4) almost uniformly tinged with brown, the prearcular 
region and smal? stigma darker brown; veins brownish black. 
Venation; Cell M; petiolate, stem shorter than m. 

Abdomen with basal four segments uniformly light yellow to 
orapge-ycllow ; segments five to cight, inclusive, black: segment 
nine cylindrical, orange-red, apex including styli blackened. 

Habitat.—Eastern Java. 

Holotype, male, Baoeng Falls, Tengger Mountains, altitude 
3,200 feet, February, 1936 (Wulsh). Paratopotypes, 2 males. 

By various keys to the species of Pselliophora the present 
ily runs to P. fuseipennis (Macquart), which differs notably in 
the coloration of the body and wings. The transverse yellow 
saddie of the present Пу, involving the entire posterior half of 
the priescutum, is very conspicuous, and the pattern of the 
abdomen is similarly distinctive. 


LONCURIO (iONGUEMD TULYUS Edwarèe. 
Lonynrio fulvus EbwAROS, Ann, & Mar. Nat. ШЫ, 8 (1916) 262, 
The types, females, were from northern China. I have be- 
fore mc a few specimens гер: ing both sexes. In this 
material the orange color of the body is very bright and intense, 
more so than in material from Kiangsi Province and from 
Formosa. The present specimens were taken in Kwangtung 
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Province, southeastern China, by Mr. Hai Тат, native collector 
for Mr. Tinkhsm. 

Sui Hit Chi, Cow Bo Shan, Yue Ming Ying, on mountain 
grass, altitude over 1,000 feet, May 31, 1936. Ping Shan, Yue 
Hing Ying, June 5, 1936. Gee To Wa, June Т, 1936. 

TIPULA FITPULODINA) AMABILIS ар. nor. Piete 1, ва. 3- 

Helongs to the venusta group; allied to gracillima; mesonotal 
Priescutum with stripes confluent, scarcely differentiated from 
ground color; an incomplete, dark brown, transverse girdle 
extending from lateral ends of præscutal stripes across dorso- 
pleural membrane onto dorsal sternopleurite; Rs short, trans 
verse; Ry.» atrophied; Ry long, deflected strongly toward wing 
tip. 

Female —Length, about 23 millimeters; wing, 15.5. 

Frontal prolongation of head whitish above, blackened on 
sides and beneath; nasus elongato, white; basal segments of 
palpi dark brown, two distal segments paler, outer one darkened 
at apox. Antenna with scape pale at base, darkened apically; 
pedicel dark brown; flagellum black, segments cylindrical, with 
verticits shorter than segments; terminal segment about two- 
thirds length of penultimate, Front and anterior vertex whitish: 
posterior vertex and occiput infuscated, with a capillary black 
median vilta extending from anterior vertex almost to occiput. 

Pronotum dark brown medially, abruptly whitened on sides. 
Mesonotal presscutum almost covered by dark brown, the usual 
interspaces virtually concolorous with the stripes, the latter 
delimited by a slightly darker median vitta and by vague margins 
to the Jateral stripes: a dark area opposite anterior end of lateral 
stripe, crossing the dorsopleural membrane and extending as 
à marrow incomplete girdle across the ancpisternum onto ster- 
nopleurite; humeral triangle of præscutum abruptly light yellow; 
sides of prescutum before suture a little brightened; scutum 
dark brown; scutellum a little paler, parascutella dark; medio- 
tergite pale brown, the posterior border and a central stem 
darker to form an inverted T-shaped аса. Pleura pale yellow, 
variegated with brown, as described above; plcurotergite weak- 
ly infumed except at summit of tubercle. Halteres long and 
slender, black, base of stem restrictedly pale. Logs with сохт 
whitened; trochanters white, with a dark spot on inner face at 
apex; fore and midle femora black, more yellowish basally, 
darker outwardly, with a narrow (1.3 millimeters) white ring 
immediately before the very narrow blackened apex; hind fe- 
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mora brown, tips deepening to black; fore and middle tibie 
black, with a relatively broad (2 millimeters) white ring at 
tin; hi black, with a moderately bread (3 millimeters) 
white ring beyond base and another wider (4 miltimeters) an- 
nulus at fore and middle basitarsi black, tips narrowly 
(about the distal sixth or less) snowy white; posterior basilarsi 


i 
black with about the outer three-fifths abruptly white; remain- 
ng tarsal segments white. Wings (Plate 1, fig. 5) subhyaline, 
with a very delicate yellowish tinge; stigma and a confluent 
seam on anterior cord brownish blatk; wing tip, in cells Se: to 
Ri, inclusive, darkened, the area barely involving the cephalic 
margin of coll М; in cells Ry and Г. centers of darkened por- 
Чопа а little paler; есй Se black; veins black, very distinct, 
Venation: t; atrophied, so cells бс. and А. are conficeat; Rs 
very short, subequal to r-m and nearly in transverse alignment 
with the other elements of anterior cord; vein Ra long, deflected 
strongly toward wing apex; cell 2d A moderately wide. 

Abdominal tergites brown, variegated with more yellowish 
areas on basal rings before apices of segments; sternites more 
uniformly brownish yellow 

Habitat.—Western Java. 

Holotype, female, Goenoeng Malang, Djampangs, altitude 4,000 
feet. October, 1938 (Walsh), 

Tipule (Tipulodina) amabilis js most closely allied to T. (72) 
gracillima Brunetti, of southern India and Ceylon, differing in 
the coloration of the body and legs, and in the details of venation. 
In the present fly vein Ra is shorter and more distant from the 
costal border than in gracillima. Both species have vein Ry» 
atrophied, either wholly or except for a rudimentary basal spur. 


чайга CVESTIELEX) NONONIS Alexander. 
Tipula nokouis ALEXANDER, Philip, Journ, Sei. 35 (1928) 479461. 

The type, a male, was from Noko, Formosa, altitude 9,500 
feet, collected June 27, 1927, by Issiki. A female specimen that 
surely seems to be conspecific js now available, 

Female.—Lengih, about 22 millimeters; wing, 18, 

Characters as in male, with the following differences: Palpi 
black. Antenna with scape brownish black, pedicel light yel- 
low; flagetlum entirely black. Vertex of head chiefly dark 
brown, front more grayish; vertical tubercle low and entire. 
Ground color of mesomotum elearer gray than greenish gray. 
Femora obscure yellow, tips blackened, without а clearly-defined 
sublermina! yellow ring. Ovipositor with cerei strongly com- 
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pressed, margins entirely smooth; hypovalye relatively short, 
not exceeding caudal end of genital shield. 

Allotype, female, Kwanzan, Formosa, altitude 9,000 feet, June 
80, 1926 (R. Takahashi). 

ТЫНДА (VESTIPLED) TANADASUIANA on Pite 1 Hes 6 

Size small (wing, female, 9 millimeters) ; general coloration 
of thorax dark brown, prescutum with four narrow’ black stripes; 
antennal scape and pedicel light yellow, flagellum black, halteres 
dark brown, baee of stem narrowly obscure yellow; femora black, 
with a narrow yellow subterminal ring; wings brown, vaguely 
brightened by more yellowish arcas; Rs about twice length of 
«tu; cerei yellow, margins entire. 

Female —Length, about 12.5 millimeters; wing, 9. 

Frontal prolongation of head yellow above, blackened on sides 
znd beneath; nasus distinct; palpi black, Antenna with the 
scape and pedicel light yellow, flagellum black; flagellum with 
some of the segments fused, including the basal two and the 
apical pair; segments short-cylindrical, simple, with vertieils 
that exceed the segments in Jength. Front and anterior vertex 
golden-yellow, with z narrow capillary dark vitta extending 
from summit of the simple vertieal tubercle to occiput; sides 
of posterior vertex and фел infuscated. 

Pronotum brownish black, Mesonotal præscutum dark 
brown, with four narrow black stripes, intermediate pair eon- 
nected in front, convergent behind, apparently representing 
darkened borders of a median stripe: long yellow sete on 
prascutal interspaces; posterior sclerites of notum brown. 
Pleural, ineluding dorsopleural membrane, dark brown. Hal- 
teres dark brown, base of stem narrowly obscure yellow. Legs 
with coxe dark brown; trochanters yellow; femora black, base 
of fore femora narrowly yellow; all femora with a narrow but 
conspicuous subterminal yellow ring placed a little more than its 
own length from tip; tibite testaceous-brown, tips narrowly dar- 
kened; tarsi black. Wings (Plate 1, fig. 6) relatively small and 
narrow, but not showing indications of degeneration of venation; 
ground color brown, vaguely brightened by more yellow areas, 
including the prearcular field: a common mark near bases of 
cells M to 2d A, inclusive; small spots before and beyond origin 
of Rs; a postsligmal brightening in cells Rz and Ra; conspicuous, 
more whitish, obliterative areas before stigma and across base of 
cell 1st Ma; veins brown. Venalion: Rs relatively long, about 
twice m-cu; cell Ist Mz relatively large, its inner end pointed; 
petiole of cell M, shorter than m; сей 2d A narrow. 
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Abdomen reddish brown, the tergites more blackened medial- 
фу; subterminal segments more uniformly blackened. Cerci 
yellow, with entire margins; hypovalva very reduced, black. 

dlabitat.—Formosa. 

Holotype, female. Hattsukan, aitude 9,000 fect, Awgust 23, 
1936 (Takahashi). 

Т take unusual pleasure in naming this interesting Tipala in 
konor of the collector, my long-time friend, Professor Ryoichi 
Takahashi, to whom I express my deep indebtedness for many 
favors in connection with a study of the Tipulids of the Japanese 
Empire. The species is very distinct from the other regional 
species of the genus in size, in the coloration of the body, wings, 
and legs, and in the entire cerci, Tipula (Vestiplex) deserrata 
Alexander, of western China, and T. (V.) nokonis Alexander, 
of Formosa, have similar entire cerci, but in all other regards 
are quite distinct flies. The condition of having the cerci un- 
toathe appears to be more common in Vestiplex than bad 
hitherto been believed. 

TITULA (WESTIPLES) BICORNIGERA Tute 3, han 28 and 31. 

Allied to bicornuta; general coloration yellow, prosscatum 
with four brown, unmargined stripes; antenne (male) relative 
ly elongate, flagellum black; knobs of hallores dark brown: 
femora obscure brownish yellow, tips narrowly black, preceded 
by a clearer yellow ring; wings pale brown, variegated by slight- 
ly darker brown and tecam-colored areas; male hypopygium with 
tergite produced into a median plate that divides into two yellow 
divergent lobes that are set with strong black sctz; basistyle 
produced into a nearly straight black spine; inuer dististyle a 
compressed high blade. 

Male-—Length, about 11 millimeters; wing, 12.5; antenna, 
about 5. 

Frontal prolongation of head light yellow, slightly darker on 
sides; nasus slender; palpi brownish black. Antenne (male) 
1elatively elongate, as shown by the measurements; scape and 
pedicel Tight yellow; first flagellar segment brown, narrowed 
outwardly ; remainder of flagellum black; flagellar segments with 
moderately large basal enlargeraonts; verlicils long but still 
somewhat shorter than segments; termina] segment about one- 
fourth length of penultimate. Mead yellow, with a narrow 
brown median vitta; vertical tubercle small and low. 

Pronotum dark medially, golden-yellow pollinose. Mesonotal 
praseutum with ground color golden pollinose, with four brown 
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stripes, intermediate pair entirely eonfiuent at extreme ceph: 
portion, narrowly separated on posterior two-thirds; posterior 
interspaces with small dark triangles just before suture; sets 
of interspaces small, yellow; scutum yellow, each lobe with two. 
brown areas, median region with a capillary dark vitta that 
continues almost unbroken over central area of scutellum and 
mediotergite, Pleura yellow. Halteres with stem obscure jel- 
tow, knob dark brown, Legs with сохе and trochanters yel- 
low; femora obscure brownish yellow, tins rather narrowly 
(about 1 millimeter) black, extreme tip a trifle paler, black 
areas subequal in length om all legs; black femoral apices pre- 
ceded by a clearer yellow subterminal ring of approximately 
equal length; tibia: and tarsi black. Wings pale brown, varie- 
gated by slightly darker brown and cream-yellow areas; prear- 
cular region and cell C uniformly yellow, cell Se a trifle more 
infuscated on ала] half; dark areas including stigma and a 
confluent seam on anterior cord and another area at origin of 
Rs; cream markings involving cells before card, ns well as a 
narrow, incomplete, poststigmal area from C into coll Eis, nearly 
Teaching obliterative mark across cell Ist Mz; outer radial and 
media) cells almost uniformly pale brown, not ot scarcely varie- 
gated; veins brown, a little paler in the more yellowish areas. 
Venation: Rs a Tittle more than twice m-cu; R; nearly straight, 
not markedly upcurved on distal portion (as in diverra), cell 
Rs at margin thus much more extensive than cell Rs; petiole 
of coll M, a little longer than m; сей Ist My pentagonal јл 
outline, its outer end only moderately pointed; m-eu shortly be- 
fore fork of Mya. 

Abdominal tergites yellow, trivittate with darker, including 
u more clearly defined; nearly continuous, median stripe and 
der brown submarginal stripes, extreme borders pruinosa; 
outer segments uniformly darkened: basal sterniles yellow. 
Male hypopygium somewhat as In bicornute but with the details 
very different. Ninth tergite (Plate 2, fix. 26, 92) with the 
median area produced caudad into a flattened yellow plate that 
forks into two divergent lobes set with short blackened setz 
that are directed outward; dorsal lateral angles of tergite pro- 
duced Into small black lobes that are tipped with a few sete; 
posterior or cephalic porfions of tergal saucer blackened and 
mieroscopically roughened, saucer divided at midwidth by pale 
membrane. Basistyle (Plate 2, fig. 27, b) bearing a powerful 
Маек spine, nearly straight, tip obtuse. Outer dististyle a 
dusky, Oattoned-clavate lobe. Inner dististyle (Plate 2, fig. 27, 
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id) much deeper than in hieorauta, stem portion near base bear- 
ing a conspicuous black spine, Kigbth sternite simple, unmo- 
dified by lobes, and with very few sete, 

Habitet.—Formosa. 

Holotype, male, Oiwake, Noko-gun, altitude 7,570 fect, August 
12, 1936 (Takahashi). 

The nearest ally of the present fly is undoubtedly 
(Vestipler) bicornata Alexander, likewise from the high moun- 
(айз of Formosa. The latter species is a trifle larger, with bi- 
colorous antennal flagellum, shorter’ Rs, and a very differently 
constructed male hypopygium, the distinctions in the latter, in- 
cluding the tergite, the spine of the Dasistyle, and especially the 
inner dististyle which is narrow and drawn out into a long 
apical beak. 

TIPULA (OREOMYZA) NUTAKENSIS « 

General coloration of mesonotum olive-gray, preseutum w 
four darker stripes; antennal flagellum uniformly black; femor: 
obscure yellow, tips narrowly blackened; wings pale brown. 
variegated with numerous, small, cream-colored areas distributed 
aver surface; cell M, narrowly sessile; abdominal tergites tri- 
vitate with brownish black, median stripe entire; outer abdo- 
minal segments uniformly darkened; male hypopygium with 
tergite deeply cinarginate, lateral lobes slender, pale, provided 
with sete to their tips; eighth sternite unmodified. 

Mate—Length, about 14 millimeters; wing, 16; antenna, about 
42. 

Frontal prolongation of head grayish brown; nasus slender; 
palpi brownish black. Antenna with scape and pedicel yellow 
flagellum black; flagellar segments weakly incised; longest v 
Чейз subequal in length to segments; terminal segment nearly 
one-third length of penultimate. cad brownish gray, front 
and vertical tubercle light yellow; a capillary median vitta 
from summit of vertical tubercle backward, becoming nearly 
obsolete on posterior vertex. 

Pronotum olive-brown, darker in front. Mesonotal præscu- 
tun olive-gray, with four darker stripes, intermediate pair 
darker brown, separated by a very indistinct gray median vitta, 
their margins narrowly and insensibly bordered by darker; 
lateral stripes move grayish brown, оса] edge darker; scutum 
clive-gray, each lobe with two confluent brown areas; median 
area of suture and posterior sclerites of mesonotum olive-gray, 
with а nearly continuous brown median vitta. Pleura chiefly 
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olive-gray, yellowish sericeous. Halteres with stem brownish 
yellow, knob dark brown with paler apex. Legs with coxe 
olive-gellow; trochanters yellow; femora obscure yellow, tips 
rather narrowly (2 millimeters) blackened, the amount sub- 
equal on all legs, this tip preceded by a vague, clearer yellow, 
subterminal ring; tibie brownish yellow, tips narrowly brown- 
ish black; tarsi brownish black. Wings (Plate 1, fig. 7) with 
ground color pale brown, variegated by numerous small cream- 
colored areas, distributed over surface, larger in basal cells; 
pale areas before and beyond origin of Rs; an incomplete post- 
stigmal yellow band in eclls Ser to Ry inclusive; a conspicuous, 
more whitish spot in cell 1st М. und the adjoining portion of 
cells M, and Mj; outer medial cells uniformly darkened; cell 
2d А pale at both ends; cells С and Sc uniformly yellow; veins 
brown, a little paler in the brightened areas, Venation: Ri: 
entire; cell M, narrowly sessile or microscopically petiolate; cell 
2d А of moderate width. 

Abdomen yellow, lergites trivittate with brownish black: 
median stripe entire, on sixth to ninth segments involving entire 
sclerites; lateral stripes paler, margins of segments narrowly 
gray; sternites yellow, terminal segments blackened. Male 
hypopygium (Plate 2, fig. 28) of moderate size; tergite, 91, 
only indistinctly separated from sternite by pale membrane: 
basistyle entirely distinct. Ninth tergite (Plate 2, fig. 29, 92) 
ith a very deep V-shaped notch, so the selerite at midlength 
is very narrow; lateral angles produced into slender pale lobes, 
clothed with sete to their tips; on ventral strface on either 
side a blackened expanded lobe, ils apical margin microscopically 
serrulate. Outer dististyte (Plate 2, fiz. 20, of) elongate, distal 
half expanded into а narrow blade. Inner dististyle (Plate 2, 
fig. 50, id) with the apical beak slender, simple, blackened; 
from its base a long flattened ribhonlike blade, арек obtuse, 
provided with a few Jong sete. Eighth sternite (Plate 2, fig. 
28, Вз) not produced, its margin pale and unmodified by lobes 
ог setæ; near base, on cither side of midline, with a transverse . 
dinear pale line. 

Habitat — Formosa. 

Holotype, male, Mount Njitaka, August 25, 1936 (Takahashi), 

Tipula (Oreomyze} willgkensis is quite distinct from other 
regional species of the subgenus in the sessile сей My and in the 
structure of the male hypopygium, especially the ninth tergite 
and styli. "This is another species that may well be better 
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placed in the subgenus Vestiplex Bezzi. A list of the critical 
species that may with almost equal propricty be placed in 
Greomyza or Vestiplex has been provided in another paper of 
this series. 
TIPULA ЗОНЕОМУ2А TRIDENTATA Alevandec. 

Tipula tridentata ALEXASUER. Ann. Ent, Soc, America 13 (1920) 2 


256. 
Tipula (Oreomysa) tridentata Адлхан, Philip. Joven, Sri, 57 
(1935) 123. 


The type locality was Musha, Formosa, altitude about 3,700 
feet, May 18 to June 15, 1919. Additional Formosan records 
are: Arisan, altitude 8,000 fect. August 26, 1926 (Takahashi). 
Mount Gokwun, altitude 10,000 fect, August 12, 1936 (Takaha- 
shi). 

In this species there is considerable variation in the coloration 
of the antennal scape and in the relative width of the yellow 
subterminal femora! rings. 

NEPRROTOMA NIGKOCKNTRAMIS no. ovv. Phe 2, бек Эт and 32. 

General coloration sulphur-yellow and black; antenne (male) 
relatively long, flagellum black; orbits with dark spots; præ- 
scutum with three polished black stripes that are narrowly 
bordered by velvely black; lateral stripes straight, crossing 
suture onto scutal lobes; scutellum black; mediotergite cleat 
yellow, its posterior fourth blackened; knobs of halteres sulphur 


yellow; foro femora pale at both ends, with nearly the central 
half black; wings whitish subhyaline, stigma, cells Sc and Со, 
and а seam along vein Cu in cell M dark; no stigmal trichia; 
subterminal abdominal segments blackened; hypopygium orange: 


male hypopygium with the lateral tergal lobes broad; eighth 
sternite without modified set, : 

Male.—Length, about 12 millimeters; wing, 10: antenna, about 
5. 

Frontal prolongation of head yellow. blackened laterally and 
heneath and with a narrow black dorsal area that includes the 
nasus; palpi brownish black. Antenne (malo) relatively long, 
us shown by measurements: scape and pedicel obscure yellow, 
flagellum black; flagellar segments strongly incised: longest 
vertieils much shorter than segments, Head orange; posterior 
orbits with a large velvety black acea on either side, directly 
behind antennal bases; occipital brand triangular, its anterior 
point acute but not reaching base of vertical tubercle, 
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Pronotum broadly yellow medially, blackened an sides. Me- 
sonotal precscutum light yellow, with three polished black stripes 
that are very narrowly bordered by more velvety black, posterior 
interspaces reduced to narrow lines; lateral stripes nearly 
straight, velvety border at their anterior end a trifle expanded 
but scarcely onteurved; scutum yellow, centers of lobes black, 
connected across suture with latera! prmscutal stripes, and fure 
ther confluent behind with polished black seutellum; paraseutetla 
weakly infumed; mediotergite clear eulphur-yellow, posterior 
fourth blackened, with sparse pale sete only. Pleura sulphur- 
yellow, including dorsopleural membrane, variegated with black 
оп anepisternum, dorsa! pterapleurite and posterior pleurote 
gite; ventral sternopleurite and meron more reddish. Halteres 
with stem black, knob light sulphur-yellow, Legs with cove 
obscure yollow, fore and bind coxe narrowly blackencd al bases; 
trochanters yellow; fore femora with base and apex yellow 
(about 2 millimeters}, leaving central portion more broadly 
fabout 3.5 millimeters) black; remaining femora obscure yol- 
low, tips very narrowly blackened; tibiw yellowish brown, tips 
narrowly blackened; tarsi black. Wings whitish subhyaline: 
stigma and cell Sc blackened; a dusky seam in cell М adjoining 
vein Cu; cell Cu, darkened; veins black. Stigma without tri- 
chia, execpt that in one wing of type there is a single one on 
the extreme border of proximal end, the character undoubtedly 
being varia lon: Sey persistent as a spur; Sez opposite 
origin of Rs, latter in oblique alignment with basal section of 
Russ eelt Ist Mz small; cell M, narrowly sessile; m-cu on M, 
just beyond origin, latter a corresponding distance from fork 
of Ms 

Abdomen black, segments two to five, inclusive, with bases 
broadly yellow, the amount of the latter including mere than 
basal half of segment, less extensive on segment five; subtermi- 
nal segments black; hypopygium orange. Male hypopygium 
with caudal margin of tergite (Plate 2, fig, 31, 94) bearing a 
very deep and narrow median incision, adjoining lobes with 
abundant black spinous points; lateral angles of tergite praduced 
into broader and more truncated lobes that bear an apical group 
of similar spines, lateral und intermediate Johes separated by 
a U-shaped notch above ап) an obtuse sclerotized flange below. 
Outer dististyle (Plate 2, fig. 32, ad) relati broad, produced 
apically into a cylindrical lobe. Inner dististyle (Plate 2, fig. 
32, id) simple, apical beak slender. Median region of ninth 
Mernjle produced ventrad into a small conical pale point. 
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sternite extensive, caudal portion with a U-shaped median in- 
cision filled with pale membrane, lateral apical portions palin: 

to yellow and without коке, Gonapuphyses small and pale, api- 
cal blade in slide mounts appearing twisted and crumpled. 

Hebitat.—Sumatra (Benkoclen). 

Holotype, male, Mocara Tenam, June 16 to 23, 1935 (Walsh). 

‘The most similar described species is Nephrotoma incdipubera 
Edwards, of castern Java, which has the fore femora somewhat 
similarly patterned, but differs in other details of coloration of 
the body, in the details of venation, and in the presence of 
dense seta on the postnotal mediolersite. 

NEPHROTOMA PALLIDATRN 19, mer. Piste 1, б Phe 2. 64m 39 and 34 

General coloration yellow, with black markings; frontal pro- 
Jongation of head black; antennal flagcllum black; no diferen- 
tiated occinital brand; prascutal stripes polished black, narrow- 
ly bordered by more velvety black; scutellum yellow; knobs of 
halteres clear yellow; legs black, femoral bases obscure yellow; 
wings with cells basad of cord weakly tinted with brown, those 
beyond cord clear gray; stigma oval, brown; cell Se darkened; 
cuter abdominal segments, including hypopymium, black. 

Male—Lengih, about 12 millimeters; wing, 10.5; anten 
about 3.5, 

Frontal prolongation of head, including nasus, entirely black: 
palpi black. Antenne relatively short, as shown by the meas- 
urements; scape and pedicel obscure yellowish brown, flagellum 
black; flagellar segments strongly incised: longest vertieils a 
little shorter than segments. Front and anterior vertex sul- 
phur-yellow, posterior vertex more orange; a small darker 
orange-brown spot near posterior orbits, behind antennal bases, 
mot touching the eye margin; posterior депе conspicuously 
brownish black, more pruinose on ventral portions; no differen- 
tiated occipital brand. 

Pronotum yellow medially, blackened on sides, Mesonotal 
preseutum sulphur-yellow, with three polished black stripes 
that are narrowly bordered by more velvety black; posterior in- 
terspaces relatively wide; lateral stripes straight but with a 
faint darker cloud opposite their anterior ends; scatum yellow 
lobes chiefly covered by confluent polished black areas that are 
narrowly bordered by velvety black, very narrowly separated 
at suture from lateral prescutal stripes; seutellum yellow, para- 
scutella infuscated on central portion; mediolergite yellow, broad. 
central portion of posterior third darkened; a few long coarse 
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black sete at posterolateral portions of mediotergite, Pleura 
yellow, variegated by black on propleura; anepisternum, this 
including a narrow border adjoining the pteropleurite in addition 
to major darkened portion lying more cephalad; ventral sterno- 
pleurite and meron; dorsal and posterior portions of pleur 
tergite. Halteres obscure yellow, knobs clear sulphur-yello 
Legs with соха black, with abundant long white setze; trochan- 
ters brown: femora black, basal third or less obscure yellow; 
tibie and tarsi black. Wings (Plate 1, fig. 8) with cells basad 
uf cord weakly tinted with brown, those beyond curd abruptly 
clear gray; stigma oval, brown, cell Sc uniformly darkened; 
veins dark brown. Stigmal trichia about five. Venation: Sc, 
present; Se. extending to just beyond origin of Rs, the latter 
longer than basal section of Ru.s; cell M; narrowly sessile: veins 
М; and M, arising at fork of M, m-cu just beyond origin of 
latter. 

First abdominal tergite velvety black; tergites two to four, 
inclusive, obscure yellow, posterior margins with low black 
triangles, the points directed forward; basal sternites uniformly 
pale; segments five to nine, including hypopygium, black. Male 
hypopygium of unique type, with tergite accidentally Jost in 
dissecting. Outer dististyle (Plate 2, fig. 33, od) moderately at- 
tenuated. Inner dististyle (Plate 2, fig. 34, id) with beak stout, 
disc of style set with coarse black retrorse set. Ninth sternite 
with в median pale lobe, directed ventrad, lying in notch of 
extensive, feebly emarginate eighth sternite, 

 Habitat.—Sumatra. (Benkoelen). 

Holotype, male, Bockit Jtam, altilude 1,000 to 2,000 feet, June 
зї to 18, 1935 (Walsh) 

Nephrotoma paitidapex is readily told from all allied re- 
 gionai species by the peculiar pattern of the wings, From other 
forms with the frontal prolongation of the head black and with 
undifferentiated oceipital brand, as N. nigrirostris Ed 
(Pabang), it differs evidently in the coloration of the body and 
wings. 

DOLICROPEZA (DOLICHOPEZA) Kata Pate 1 

Mesonotal priescutum and scutum darkened; (horaeie pleura 
uniformly pale yellow; femora yellow, tips narrowly blackened; 
all tarsi snowy white; wings with a strong brown tinge, stigma 
slightly darker; Rs short and transverse; medial forks of mod- 
erate depth; male hypopygium with caudal margin of tergite 
irilobed, median lobe obtuse, 
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Male.—Lengih, about 14 millimeters; wing, 13.5; antenna, 
about 5.5. 

Frontal prolongation of head brownish black; palpi black. 
Antenne with basal three segments pale yellow, remainder of 
flagellum black, incisures of more basal segments narrowly 
pale; flagellar segments long-cylindrical, without developed basal 
swellings; verticils shorter than segments. Head brownish 
black, silvery pruinose in front. 

Pronotum brownish black, paler laterally, Mesonotal pre 
secutum and scutum almost uniforraly polished brownish black, 
the former paler laterally; scutellum and mediotersita more 
brownish testacegus. Pleura and pleurotergite uniformly pale 
yellow. Malteres elongate, stem obscure yellow, knob infuscat- 
ed. Legs with coxæ and trochanters pale yellow; femora yellow 
tips narrowly brownish black, the amount subequal on all их 
tibiae obscure yellow, tips very narrowly darkened; tarsi snowy 
white. Wings (Plate 1, fig. 9) with a strong brown tinge, cell 
Se more yellowish; stigma pide brown; indistinet pale brown 
seams on m-cu and distal section of Cui; obliterative areas before 
and beyond stigma and at rm small bat conspicuous; veins 
brownish black, paler in costal portion. Macrotrichia of veins 
abundant hat relatively small and delicate. Venation: Se; end- 
ing a short distance before transverse, entirely pale Rs; free 
tip of Se; some distance before Ra Rı thus preserved, w 
abort ten trichia; medial forks of moderate length; cell 2d А 
relatively wide. 

Abdominal tergites almost uniformly brawn, the outer seg- 
ments and hypopygium more brownish black, lateral borders of 
segments obscure yellow; steruites yellow. Мајо hrpopygium 
{Plate 2, fig. 35) with caudal margin of lergite, 9f, trilobcd, me- 
dian lobe obtuse. Outer dististyle а small, elongate, pale lol 
Inner dististyle, fd, powerful, oval in outline, margin of apical 
portion blackened, What appears to br a lobe fram the sterile. 
83, is long and slender, а little expanded and weakly hold at 
Apex, entire surface with abundant pate 

Habitat—Japan (Honshiu) 

Holotype, male, Yamarawa, Iwate, June 7, 1936 (Kato); 
collector's No. 15. 

I take great pleasure in naming {his Пу in honor of the cole 
lector, Ме. Taken Kato. The only other described species of 
the subgenus in castern Asia is Dolichopr:a (Dolichopeza) ie- 
sikiclta Alexander, of southern Formosa, an entirely diferent 
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fly. The present insect is one of the most distinct species of 
the genus so far discovered, 

TOLICOTIZA. СУТРА THISOE нө. төл. Piets В бе, M; Fite т, ви 3. 

General coloration testaccous yellow, prascutum with three 
dark brown stripes, median area divided by a paler median 
vitta; antennal flagellum brown wings whitish subhyaline, 
heavily patterned with brown, markings much broken and less 
extensive than ground color; R,.. entirely atrophied; medial 
forks short. 

Mnte—Length, about 9 millimeters; wing, 9; antenna, about 
35. 

Frontal prolongation of head brownish black; palpi black, 
outer end of terminal segment paling to whitish. Antenne 
relatively Jong, if bent backward extending about to base of 
abdomen; scape and pedicel pate; flagellum pate basally, passing 
inte brown; flagellar segments cylindrical, with short abundant 
set and a single long vertici] on cach segment, pluced beyond 
midlength, this bristle shorter than segment; terminal segment 
long-oval, a little more than one-third leugth of pencitimate. 
Head dark; eyes large, reducing extent of vertex, 

Pronotum dark brown, posterior margin paler. Mesonotal 
preseutum with ground color testaceous-rellow, with three 
brown stripes, medi © divided for all bat its anterior 
portion by a pale vitta; lateral stripes entire, their lateral por- 
tion produced to border of selerite but a little paler than the 
stripe itself; scutum pale, lobes variegated by darker; scutellum 
chiefly darkened: mediotergite pale. somewhat darker medially. 
Mtewa dark brown, variegated with paler yellowish brown on 
pteropleurite and pleurotergit Halteres elongate, stem pale 
yellow, knob dark brown." Legs with fore соха dark brown, mid- 
соха slightly darkened at base, posterior соха pale; trochanters 
pate yellow; femora dirty white, tips rather narrowly (0.5 milli- 
meter) dark brown, the amount about equal on all legs; tibi 
white, tps very narrowly but conspicuously black, middle and 
hind tibia faintly darkened on basal half, just beyond the narrow, 
pure white bases; larsi white. Wings (Plate 1, fir. 10) whilish 
subhyaline, heavily patterned with brown, markings arranged 
much as in fifania but more broken, ground color exceeding in 
агер the brown pattern; in, titania the ground color is grayish 
subhyaline, each dark area being narrowly bordered by whitish, 
whereas in the present fly there are na such pale margins to 
the brown markings; preareular field uniformly darkened; veins 
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dark. Venation: Sc long, Se; ending opposite fork of Rs, the 
tatter long, spurred near origin; vein В: beyond free tip of Sc: 
bending into Rss, with no trace of vein R.s; medial forks shal- 
low; m-cu less {han its own length before fork of M. 

‘Abdominal tergites brown, paler laterally; sternites more 
uniformly yellow, with vague transverse dark clouds or bands; 
kypopygium dark. Male hypopygium (Plate 2, fig. 26) small 
and of simple construction. Ninth tergite, 9%, with the caudal 
margin blackened and selerolized, median region a little pro- 
duced into a low obiuse lobe; lateral portions of tergite more 
expanded, lateral ends with about six small blackened conical 
spines. Outer dististyle, od, small, long-oval, with about fifteen 
Yang sotm. Inner dististyle, id, with apex of apical beak trun- 
cated. Eighth sternite small, unmodified except medially where 
there іх a small emargination in which the aedeagus lien in a 
position of rest. 

Habitat.—Western Java. 

Holotype, male, Goenoeng Tjimerang, Djampangs, altitude 
2,100 feet, April, 1936 (Walsh). 

The nearest relative of the present fly is Dolichopeza (Neso- 
реза) titania (Alexander) of Sumatra? which has the same 
general coloration of the body, wings, and legs, and with the 
venation very similar. The present fy differs especially in the 
more dissected dark wing pattern and the very different ground 
color, the brown markings not being bordered by whitish and 
thus producing a very different effect, The wings of thisbe атс 
shorter and slightly wider than in titania, with the propa 
of the cells correspondingly modified; vein Ry is shorter and 
more arcuated, while Rs is distinctly short, being less than the 
distal section of Iu.: 


LIMONINA 
Мом 
LIMONIA (LIMONIAD FESCICEPS MIGRICUSPIS ыы. 
Male.—Length, about 8.5 millimeters; wing, 20. 
Characters as in typical fusciceps Alexander (Hokkaido, Hon- 
shiu), differing especially in the details of the mate hypopygium. 
Male hypopygium with mesal apical lobe of gonapophysis 
stout, gently curved, heavily blackened. In the typica form 
these lobes are slender, weakly darkened, the tips acute or sub- 
acute, the concave margin with а low, crose flange. 
Habitat.—Japan (Honshiu). 


* Supplementa Entomol. 18 (1927) 92, 92, fig. 
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Holotype, male, Matsuo, Iwate, altitude 3,250 fect, May 31, 
1936 (Yamamoto). 


DIORANOPTECHA SYYGWES wo. ner. Plate 1, ви, 31. 

General coloration gray, preseutum with four scarcely indi- 
cated darker gray stripes; logs black, femoral buses yellow, nar- 
yowest on forelegs. 

Female — Length, about 12 millimeters; wing, 11.5. 

Rostrum gray pruinose; palpi black. Antennz with scape 
dark brown, pruinase; pedicel brownish yellow, fiagallum black; 
Gagellar segments oval ta long-oval, ends truncated; verticils 
about one and one-half as long as segments. Пела gray. 

Thoracic dorsum gray, prescutum with four scarcely indicated 
darker gray stripes, anterior ends of intermediate pair obsolete, 
Pleura gray. Halteres pale yellow. Legs with coxæ palo, sur- 
face sparsely pruinose, most distinct on fore pair; trochanters 
obscure yellow; femora black, bases yellow, narrowest on fore- 
legs where about the proximal sixth is involved, broader on 
middle and hind femora, on the latter including about the basal 
third; tibia: and tarsi black. Wings (Plate 1, fig. 11) with a 
strong brownish yellow tinge, prcareulor and costal regions 
clearer yellow; veins beyond cord brown, those Бахай of cord 
and in costal field more yellowish. Venation: Cell Ist Ms about 
as lond as vein M, beyond it; m-cu at or shortly before mid- 
Jength of cel 

Abdomen black, surface sparsely pruinose; genital shield black, 
cerei and hypovalvw horn-yellow to yellowish brown, tips of cerei 
darker. 

Habitat, Japan (Honshiu), 

Holotype, female, Matsuo, Iwate, altitude 2,600 feet, June 14, 
1936 (Yamamoto). Puratopotype, female, altitude 3,250 feet, 
June 21, 1936. 

Dicranoptycha stygipes is most closcly allied to D. yamata 
Alexander, which has (he legs differently colored, the Мыш and 
basitarsi boing light brown to yellowish brown with the 
narrowly infuscated. The latter species further differs in 
having the wings longer snd narrower, with the inner end of 
cell Ist Mz but little areuated and with m-cu closer to the fork 
of M. В 
ХОЛОНУУ TINKHANI ар. aor. Plate 1 

General coloration ferruginous-yellow; antennas (male) elon- 
gate, if bent backward extending about to base of abdomen; 

m 


t late 3, ва. за. 
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legs yellow; wings relatively narrow, grayish yellow, clearer 
yellow in the prearcular and costal fields; stigma small, oval, 
pale brown; abdomen, including hypopygium, brownish yellow, 

Male—Length, 7 to 8 millimeters; wing, 7 to 8; antenna, 3 


Female —Lengib, 9.5 to 10 millimeters; wing, $ to 8.2. 

Rostrum brownish yellow; basal two segments of palpus ob- 
scure yellow, outer segments black, Antenne (mate) relatively 
clongate, if bont backward extending about to base of abdomen; 
scape, pedicel, and basal three or four flageliar segments yellow. 
outer segments passing into brown; flazellar segments long-oval 
10 subcylindriea), with a short dense pubescence: longest ver- 
lies about as long аз segments. Head gray proinose over а 
brown ground; eyes (male) Jarge and protuberant; anterior 
vertex relatively wide, more than twice diameter of scape. 

Thorax entirely ferruginous-yellow, unmarked, except that in 
some cases the prescutum is а trifle more hrownish yello 
Halteres pale, knobs weakly darkened. legs with coxe and 
trochanters ferruginous-yellow; remainder of legs yellow, ter- 
minal tarsal segments darkened. Wings (Piate 1, fig. 12) re 
atively narrow, grayish yellow, preareular and costal are: 
clear luteous; stigma small, oval, pale brown; veins brown, 
yellow in Iuteong areas. Venation; Sc. varying from just be- 
fore to about opposite fork of Rs; distance on С between Sc. 
free tip of Зе», and Raz subequal; Res and Ra. subequal; inner 
end of cell Ist Mz strongly arcuated; m-cu variable in position, 
from shortly before to just beyond fork of M. 

Abdomen, including hypopygium, brownish yellow. Maie 
hypopygium (Plate 3, fig. 37) with the two dististyles of generat- 
ly similar form, as in the genus, the outer one, od, glabrous and 
blackenad, the inner style, id, раје, with both lobes stouter and 
provided with erect seta. Ovipositor with the valves long and 
slender. 

Habitet.—China (Kwangtung, Kiangsi). 

Holotype, male, Loh Fau Shan, near Wa Shan Téi Monastery, 
Kwangtung, altitude about 1,000 fect, April 27, 1936 (Tinkham) 
Allotopotype, female, pinned with type. Paratopotypes, 1 male, 
2 females. Paratype, male, Hong San, southeastern Kiangsi. 
titude 1,500 fect, July 16, 1936 (Gressitt). 

Protoheliug tinkhami is respectfully dedicated to the collector. 
Mr. Ernest В. Tinkham, to whom 1 express my thanks for co- 
оретаНол in studying the Tipulid® of eastern China. The only 
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other species so far made known fs the genotype, P. issikii Alex- 
ander, of Formosa, which differs conspicuously in the much 
larger size, the blackened mesonotum, the broud grayish brown 
wings with a distinct stigmal area, and in other characters. 

The oxact affinities of Protohelius still remain In question. Ах 
indicated at the time of the original defining of the genus,‘ the 
group is of extreme importance in that it clearly indicates how 
the more reduced venation of the subtribe Helinria has bosn 
brought about. Furthermore, the general structure of the male 
hypopygium and the venation of the medial feld of the wing 
is strongly suggestive of the genus Electrolabis Alexander? of 
the Baltic Amber, a group that I am now inclined to consider 
identical with Lipsothriz Loew, In the latter case, vein Ry, 
clongnte, whereas in the present fly it is short, curved abruptly 
into the margin, and thas in almost transverse alignment with 
vein Rs. 

‘The known distribution of the genus, with one speetes in For- 
mosa and another in southeastern China, is very interesting. 
Gressitt, in a significant paper on the zosgeographical relation- 
ships of Formosa," indicates a type of distribution in the island 
where the species concerned must have found their way inta 
Formosa through Siam aud Indo-China, rather than by way of 
the Philippine Archipelago. The present instance would scem 
to fall within this category. 


PEDICKINE 

DICRANOTA (RHAPMIDOLAMIS) CLAUSA эр, aee. Plate L йе, їз: Plate 3, бр к 
General coloration of head and thorax light gray, prescutum 
with three darker, brownish gray stripes: antenna: 17-segment- 
ed; femora yellow basally, tips broadly blackened, most exton- 
sively so on the fore pair; wings with a yellow tinge, more 
conspicuous in the prearcular and basal сова] regions: stigmu 
oval, dark brown; darkened seams on cord, outer end of cell 
ist Ms, and along vein Cu; Reiss a little shorter than bi 
section of Rs; cell Ist M; closed; cel] M, subequal to Из Petiol 
abdomen dark brown, basal sternites more obscure yellow; male 
hypopygium with the tergite extensive, gradually narrowed out- 
wardly, apex with a shallow median notch. 
Malc.— Length, about 9 milli 
"Philip, Joura. Sei. 35 (199 

+ Bernstein-Forschungen (2) (1931) 58, 
*Entomolorical World. Tokyo 4 (1036) 710-727 
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Rostrum black, pruinose; palpi black. Antenna: 17-segmented, 

Маск, scape and pedicel more pruinose; flagellar segments oval; 
verticis shorter than segments. Head light gray. 
Mesonotal prascutum fight gray, with 
h gray stripes, the broad median stripe 
itta on about its cephalic half; posterior sele- 
rites of mesonotum gray, scutal lobes variegated with darker 
wray. Pleura clear ashy gray, dorsopleural membrane more 
dusky. Ifalteres yellow, knobs very slightly darker. Legs with 
cous pale, fore соха more darkened; Lrochanters yellow; femora 
‘yellow basally, tips broadly blackened, most widely so on fore 
pair where about the distal two-thirds is darkened, narrowest on 
posterior femora where about the outer fourth is blackened: 
tibiæ and tarsi brownish black to black. Wings (Plate 1, fig. 
32) with ground color yellowish, prearcular field and basal costal 
region clear light yellow; stigma oval, dark brown; rather con- 
xpicuous dark seams on cord, outer end of cell Ist Me, and along 
vein Cu; extreme wing tip a little darkened; veins brown, 
brightened in the favous areas, Venation: Sch ending nearly 
opposito the level of m; Rs relatively long, only feebly arcuated ; 
Ree somewhat shorter than basal section of Rz; cell 1st М: 
closed; coll My subequal to ita petiole, 

‘Abdomen, ineluding hypopysium, dark brown: basal sternites 
more obscure yellow. Male hypopygium (Plate 3, fig. 28) with 
tergite, 9t, extensive, gradually narrowed outwardly, apex with 
a shallow median notch; lateral lobes very low, obliquely trun- 
емей; lateral tergal arms produced into elongate yellow blades. 
Rasistyles, b, relatively short and stout; interbase, i, a curved 
flattened blade, bearing a small, toothlike spine at the lower 
mesal angle. Outer dististyle, od, with relatively few spines, 
Inner dististyle, td, with a very extensive shoulder on basal 
half. 

Habitat. Japan (Honshiu). 

Holotype, male, Matauo, Iwate, altitude 3,250 fect, June 7, 
1936 (Yamamoto). 

Dieranota (Rhuphidolabis) clausa is so distinct from all other 
described species that it requires no comparison with any. The 
closed cell Ist М» is unique in the subgenus, while the excessive 
number of antennal segments is equalled only in the otherwise 
very distinet D. (IL) polymera Alexander. In its general ap- 
pearance the present Йу somewhat resembles D, (R.) flavibasis 
(Alesander), but is an entirely different fly. The presence of 


divided by a pale 
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а close cell Ist Ma gives the fly somewhat the appearance of a 
member of the subgenus Amelopina Brunetti, but the reference 
to Rhaphidolabis seems undoubtedly to be the correct one. 
HEXATOMINI 
LINNOFRILA (PRIONOLADIS) NICROFEMORATA өө, men. Miele 1, бє Му Pine 3 
P 

Large (wing, male, over 10 millimeters); antenne black 
throughout; thorax black, surface very sparsely pruinose; hal. 
teres elongate, knobs infuscated; legs black; wings broad, whit- 
ish, with а sparse pale-brown pattern; male hypopygium with 
caudal margin of tergite emarginate medially; outer dististyle 
with abundant microscopic spinul on outer margin: inner dis- 
tistyte with a conspicuous arm on outer margin before apex, tip 
set with numerous blackened spinous points. 

Male.—Tength, 9 to 10 millimeters; wing, 10.5 to 115. 

Rostrum and palpi black. Antenne black throughout, 15- 
segmented, in the paratype with the basal two flagellar segments. 
partly fused; flagellar segments oval, with verticils that slightly 
exceed the segments in length. Head black, surface sparscly 
pruinose. 

Thorax black, przscutum a little dulled by a sparse pruinosity. 
Ploura dusted with gray. Halteres elongate, stem pale, knob 
strongly infuscated. Legs black throughout. Wings (Plate 1, 
fig. 14) broad; ground color whitish, pregreular and costa! рог. 
tions restrictedly pale yellow; stigma oval, brown; restricted pale 
brown scams along cord, outer end of cell 1st Mz, and vein Cu; 
veins pale brown, brighter in the flavous areas, Venation: Ra. 
not in longitudinal alignment with Rs, being a Tittle elevated 
К... and В; subequal; cell M, exceeding its petiole; m-cu beyond 
midlength of cell 1st Ms. 

Abdomen, including hypopygium, black, surface scarcely pri 
rose. Male hypopygium (Plate 3, fig. 39) with caudal margin 
of tergite, 92, conspicuously emarginate medially. Outer disti- 
style, od, slender without a conspicuous flange on outer margin: 
in the type with a Де well-developed tooth on mesal edge, 
in the paratype with two or three poorly-indicated denticles; 
outer margin of style with abundant microscopic appressed 
spinule. Inner dististrle; id, with a conspicuous arm on outer 
margin before apex, (his sèt with numerous microscopic blacken- 
ed spinous points, Gonaponhyses, g, narrow, yellow. Edeagus, 
a, greatly compressed but relatively broad in relation to the 


length. 
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Habitet,—Japan (Honshiu). 

Holotype, male, Mount Nanshö, hwate, altitude 9,000 feet, 
November 4, 1934 (Kato); collector's No. 5. Paratopotype, 
male. 

Limnophila (Prionolabis) migrofemornta is rcadily told by the 
large size, the black legs, and the structure of the male hypo- 
pygium, especially of the styli. In the Japanese fauna the 
species is exceeded In size only by Z. (P.) rufipennis Al cander, 
which has the male hypepygiom of quite distinct construction. 
LLMSOPEILA (PHREOSOLATIS) YAMAMOTANA rp ге 

‘Small (wing, male, 7.5 miltimeters) ; general coloration polish- 
ed black; number of antennal segments variable; halteres yel- 
low; fore femora with outer two-thirds blackened, middle und 
bind femora with lips narrowly darkened; wings weakly tinged 
with brownish, prearcular and costal regions light yellow; a 
restricted pale-brown pattern; male hypopygium with median 
area of tergite produced, its margin weakly i 


ilobed; inner disti- 
style with a comb of four long teeth on outer margin before apex; 
gonapophyses narrow, dusky. 
Male—lengih, about 6 millimeters; wing, 7.5, 
Female.—Lengtb, about 7.6 to 8 millimeters; wing, T. 
Rostrum and palpi black. Antenne black throughout; anteu- 
nal segments variable in number, in the holotype male 14-sex- 
mented, with basal two flagellar segments partly fused, terminal 
segment elongate and apparently the result of fusion. In the 
allotype female there appear to be only nine segments; paratype 
female with fifteen segments. Head black, sparsoty pruinose. 
Thorax black, dorsum somewhat polished, pleura slightly more 
pruinose but inconspicuously so. Halteres yellow. Legs with 
соха and trochanters black; fore femora yellow basally, with 
about the distal two-thirds blackened: remaining femora yel- 
Jow, tips narrowly blackened, the amount including about the 
outer fifth or sixth; ЧЫ obacure yellow, tips slightly darkened: 
tarsi passing through yellowish brown to black, Wings (Plate 
1. fig. 15) moderately broad, with a weak brownish tinge, pre- 
areular and costal fields light yellow; stigma dark brown; a 
restricted pale-brown pattern, including clouds at origin of Rs, 
cord, outer end of call 191 М», and a-seam along vein Cn; veins 
brown, brightened in the flavous areus. Venation: Сей M, sub- 
equal fo or shorter than its petiole; m-cu close to midlength of 
celi Ist Me. 
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Abdomen, including hypopygium, black. Male hypopygium 
(Tate 3, fig. 40) with median area of caudal margin of tergite, 
34, a little preduccd, edge very insensibly trilobed to nearly 
truneate. Outer dististyle, od, with а single lateral spine; inner 
dististyle, id, with a comb of three long and a shorter outer 
spine before the abbreviated black tip. Gonapophyses, y, dusky, 
relatively narrow, outer third or fourth gradually narrowed, 
tip obtuse, Ovipositar with the cerci very long and slender, 
almost straight. 

Habitat.—Japam (Honshiu). 

Holotype, male, Matsuo, Iwate, altitude 1,025 feet, Juno 6, 
1936 (Yamamoto). Allotopotype, female, with the (уре. Daru- 
Topotype, female, with the type. 

This interesting Prionolabis is named in honor of the collector, 
Mr. Hiromu Yamamoto, to whom I express my thanks for 
valuable coöperation in studying the Japanese Tinulido. The 
nearest ally is Limnophita (Prionolabis) odai Alexander, which 
is likewise a species of small size, with the ninth tergite of the 
male hypopygium somewhat similarly produced and weakly tri- 
lobed. The present Яу differs in the broadly darkened fore 
femora, brown-tinged wings, and the details of the male hypo- 
Tysium, notably the inner dististyle and the narrow dusky gona- 
Pophyses. The variability in number of antennal segments in 
the present species is very surprising, and more material will 
be needed to show the truc range in number of segments, It 
scarcely seems possible that the three specimens constituting the 
(уре series all represent teratological individuais. 

REXATOMA (ERIOCERA) INSIDIOSA вр, ner. Т» 2 ав 16. 

Belongs to the verticalis group; general coloration black, præ- 
seutum without stripes; antenne (female) S-segmented, scape 
and pedicel obscure brownish yellow, flagellum black; vertical 
tubercle simple; halteres black; fore femora chiefly black, re- 
maining femora obscure brownish yellow, tips narrowly blacken- 
ed; wings with a strong brown suffuston; stigma subcircutar, 
darker brown; outer radial and medial veins with abundant 
trichia; Rs.» and R. subequal, the latter at fork of Вз; m-en 
about one-third Из length beyond fork of M; abdomina] segments 
hicolorous, brown or brownish yellow, caudal margins black. 

Female— Length, about! 12 millimeters; wing, 11. 

Rostrum dark brown; palpi black, Antenna (female) 8-seg- 
mented; scape and pedicel obscure brownish yellow, flagellum 
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black; flagellar segments cylindrical, gradually decreasing in 
Jength outwardly; two outermost segments subequal. Head 
with vertical tubercle bulbous, simple, dark brown; remainder 
ef head more heavily pruinose. 

Pronotum dark brown. Mesonotal prescutum uniformly 
black, subnitidous, without stripes; prascutal sete very small 
and sparse; posterior selerites of notum blackened, with а rel- 
atively sparse yellow or grayish yellow bloom. Pleura black, 
sparsely dusted with gray. Halteres black, Legs with coxa 
black, sparsely dusted with gray; trochanters brow Я 
fore femora black, bases narrowly obscure yellow: remaining 
femora obscure brownish yellow, tips narrowly blackened; tibiæ 
brownish black to black, tips blackened; tarsi black, Wings 
(Plate 1, fig. 16) with a strong brown suffusion; stigma sub- 
circular, darker brown; longitudinal veins very indistinctly and 
vaguely seamed with dusky; veins dark. Costa with long coarse 
trichia; veins Raso Bs, Re Rs, and outer sections of Mus and 
М, with conspicuous trichia. Venation: Ri; and R; subequal. 
latter at fork of Ноа; Ка relatively long, fully twice Rea: 
m-cu about one-third its length beyond fork of M, subequal to 
distal section of Cu. К 

‘Abdominal segments bicolorous, sternites more distinetly so 
than tergites, both pale brown or brownish yellow, with the 
caudal half to third of individual segments blackened: genital 
shield dark brown; vales of ovipositor elongate, brownish yel- 
low; hypovalvee blackened at bascs, 

Habitat.--China (Kwangtung). 

Holotype, female, Loh Fau Shan, near the Wa Shan Tôi Monas- 
tery, in woods, altitude about 800 feet, April 27, 1936 (Tink- 
ham), 

‘The nearest ally of the present fiy is Hexatoma (Erincera) 
nipponensis (Alexander), of Japan, which has similar trichia on 
the outer wing veins but differs conspicuously in the coloration 
of the body, Н, (E.) rigrina (Riedel) and Н. (E.) verticalis 
(Wiedemann) have the veins beyond cord, with the exception of 
the outer section of В» without trichia. 


ARKATOMA (ERIOCERS) MIRANDA ap. mar. Plate 1, fe. 17, 

Belongs to the dichroa group; general eotoration black; anten- 
næ (male) T-segmentcd, terminal seyment more than one-half 
length of penultimate; mesonotal preseutum with four reddish 
brown stripes that are narrowly bordered by velvety black; hal- 
teres and legs black; wings long and narrow, dark brown, with 
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а narrow yellow crossband before cord; bases of anal cells 
conspicuously light yellow; Ri.z very long, considerably exceed- 
ing the long Resu; cell M, longer than its petiole; abdomen 
velvety black, tergites iwo to five deep orange, except the baze 
of tergite two and the apex of tergite five. 

Length, about 17 millimeters; wing, 19.5; antenna, 


Kostrum and palpi black. Antenne (male) 7-segmented, 
Маск throughout; flagellar segments very gradually decreasing 
in length outwardly, segment five more than one-half length 
of penultimate. Head black, sparsely gray pruinose, with coarse 
black seta; a slender median vertical tubercle, with paired smaller 
tubercles on either side behind antenna? bases. 

Pronotum black, pruinose. Mesonotal prescutum with 
ground color grayish, with four reddish brown stripes that атт 
narrowly bordered by velvety black; sete of interspaces long 
and erect; posterior sclerites of mesonotum brownish black. 
Pleura brownish black, dorsopleural membrane even darker. 
Halteres black. Legs black throughout. Wings (Plate 1, fig. 
17) long and narrow, about four and one-half times as long 
as wide; ground eaor dark brown, including prearcular and 
costal regions; a narrow but conspicuous yellow crossband be- 
fore cord, extending from vein Л, to posterior margin, a little 
suffused and interrupted along vein M: bases of both anal cells 
conspicuously pale yellow, ineluding about proximal third of 
cell 2d A; veins yellowish brown to brown, clearer luteous in 
yellow areas. Costa with abundant trichia; Rus. and Rau to- 
xether with outer medial veins, almost without triehia, a few 
scattered trichis near outer end. Venation; Rs a little shorter 
than В, about twice Пн; Ria unusually long, considerably 
exceeding Вина; cell M, longer than its petiole; m-cu shortly be- 
yond midlength of cell Ist M. 

Abdomen uniform velvety black, with the exception of ter- 
gites two to five which are deep orange, base and sides of tergite 
(wo and apex of tergite five velvety black; hypopygiam black; 
abdominal tergites without differentiated basal rings. 

Habitat—Western Java. 

Holotype, male, Goeneeng Besser, Mount Djampangs, May, 
1986 (Welsh). , 

Hexatoma (Eriocera) miranda is very distinct from all other 
members of the dichroa group in the conspicuously banded wings. 
Tn the latter feature the fly somewhat resembles Н, (E.) meso- 
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pyrrha (Wiedemann), but belongs to an entirely different group 
of species, being more nearly allied to И. (E-) ferruginosa (van 
der Wulp). 

HEXATOMA (ERIOCERA? CELESTIA 39. nor. Plate 1. б. 

Delongs to the nepalonsis group; general coloration opaque 
black; antenna: (male) 8-segmented, black throughout; femora 
yellow, tips narrowly black, the amount subequal on all legs; 
wings dark brown, with a conspieuous whitish hyaline cross- 
band extending from costa obliquely backward almost to vein 
Cu, widest in cells R and M; anal cells and central portion of 
tell Cu abruptly paler than ground; Rs transverse; cell Al, Jack- 
ing; basal portions of intermediate tergites more nacreous and 
shiny. 

Male. Length, about 20 millimeters; wing, 16; antenne, 5. 

Rostrum black; palpi relatively long, black throughout. An- 
tenna (male) 8-segmented, black throughout; flagellar segments 
gradually decreasing in length and diameter, last two subequal. 
Head black; vertical tubercle inconspicuous; sete on occipital 
region long and conspicuous. 

"Thorax entirely black, without stripes; presscutal setz erect, 
small, inconspicuous. Halteres black, Legs with сох and tro- 
ehaniers black; femora yellow, tips narrowly (2 millimeters) 
black, the amount subequal on all legs; tibi obscuro yellow, 
tips narrowly blackened; basitarsi brown, tips blackened: re- 
maining Larsa) segments black. Wings (Plate 1, fig. 18) dark 
brown, including prearcular field: cell C, basal half of Sc, and 
basal portion of I, more yellowish brown; an oblique, whitish- 
hyaline erossband before cord, beginning at costa at end of Se, 
хоту narrow іп cells Sci and Ky, much wider and forming an 
aval area in outer ends of cells R and M, not quite attaining 
vein Cu posteriorly; small pale arcas before origin of Rs in celi 
R and in cell В. adjoining vein Ва; anal cells abruptly grayish, 
confluent with a whitish hyaline area at midlength of cell Cu: 
veins dark brown, brighter in the yellow costal portions, Niu- 
merous macrotrichia on veins Ra Ry, and distal section of Rs; 
more sparse trichia on distal ends of outer branches of M. Ve- 
nation: Rs long, nearly twice R; Ri.: about twice Н; Ra trans- 
verso; Жаза shorter than Ry,2; cell M, lacking; m-cu beyond 
two-thirds length of cell 1st Mo. — « 

Abdomen black, basal portions of intermediate tergites broad- 
ly more nacreous and shiny ; sternites, subterminal tergites, aud 
hypopygium more uniformly opaque black. 
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Habitat—China (Kwangtung). 

Holotype, male, Gow Bo Shan, Sui Mit Chi, Yue Hing Ying, 
Sixth District, on mountain grass, July 4, 1938 (Tss Hai). 

Hezatoma (Eriocera) celestia is very different from other 
vegional members of the subgenus, the abrupt paling of the 
anal cells and the nearly hyaline central portion of cell Cu 
contrasting conspicuously with the dark ground color of the 
wing. By Edwards's key to the Old World species of Eriocera, 
the species runa to Айра (Walker), а very distinct Пу. 
MESATOMA (ERIOCERA) AMBROSIA р. ner. Piate 1, б, 

Belongs to the wepalensis group; general coloration black, 
prescutum with thres polished black stripes; antenne (female) 
Jl-segmented; femors yellow, tips narrowly blackened, the 
amont subequal on all legs; wings dark brown, costal portion 
conspicuously yellow; a narrow, whitish hyaline crosshand be- 
for" cord; ntimerons triehia on veins beyond cord; coll M, Jack- 
ing; bases of abdominal tergites polished; genital segment бегу 
orange. 

Femate.—Length, about 17 millimeters; wing, 12; antenna, 


Rostrum and palpi black. Antenna: (female) L1-seemented, 
black throughout; flagellar segments one to six gradually de- 
creasing in Iength and thickness; terminal three segments short, 
subequal in length. Head dull black, very sparsely pruinose; 
vertical tubercle low and simple; vertex with abundant long 
coarse sete, 

Pronotum dull black. Mesonotal preeseutum with restricted 
interspaces dull black, disc chiefly covered by three polished 
black stripes; sete restricted to posterior half of preescutal in- 
terspaces, long, conspicuous, erect; posterior sclerites of meso- 
aotum chiefly polished black. Pleura and pleurotergite dull 
black. Haiteres black throughout. Legs with соха and tro- 
chanters black; femora bright yellow, tips narrowly (less than 
1 millimeter) and abruptly blackened, the amount subequal on 
alt legs and involving distal eighth fo tenth of segment: tibia 
and basitarsi yellowish brown, tips narrowly brownish black: 
yemainder of tarsi black, Wings (Plate 1, fig, 19) with ground 
color dark brown; anal ceils more grayish, but vicinity of vein 
2d A somewhst clouded; costa] border conspicuously yellow, in- 
volving coll Sc and much of coll R, beyond origin of Rs, the 
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jatier portion of the area crossing Rs into margin of cell В; 
cell C more brownish yellow, clearer yellow at ends; a narrow 
whitish hyaline erossband before cord, extending from vein Ry 
to cell Cu, nearly parallel-sided except at either end, distal 
cdge touching fork of Rs; veins dark brown, more yellowish in 
brightened areas. Costa with very abundant triehia; veins 
beyond cord with numerous iriehía, involving both radial and 
medial fields; Cu virtually without trichia; distal ends of Rs and 
M with sparse Jong trichia, Venation: h nearly tru 

some distance before tip of Sci, lying before fark of Rs 
Ry subequal, the former а little oblique; cell My lacking; m-cu 
beyond midlength of lower face of cell Ist Mz, in one wing of 
type more distad than in the other. 

Abdomen opaque black, tergites two to seven, inclusive, with 
polished, more plumbeous, basal rings; sternites more uniform. 
ly opaque black, polished bases narrow and ill-defined; genital 
shield fiery orange; cerci elongate, yellowish horn-colored. 

Habitat.--China (Kwangtung). 

Holotype, female, Gow Do Shan, Sui Hit Chi, Yue Hing Ying. 
Sixth Distriet, July 2, 1936 (Ts: Hai), 

By Edwards's key lo the Old World species of Terioeern > the 
present Пу rung to Hexetuma (Eriocera) hilpa (Walker), an 
entirely distinct Яу. The nearest regional species would appear 
to be H. (E.) celestia sp. nov., which differs especially in the 
opaque prascutal stripes and in the pattern of the legs and 
wings. 


SEXATOMA (ERIOCERA? CANTONENSIS se. nar. Plate 1,85 26. 

General coloration black, praseutum with four more polished 
Diack stripes; head and mesonotam with coarse black seta; an- 
rere, halteres, and legs black; wings blackish, with a conspi 
ous, more yellow brightening before cord, apical cells darkened; 
cell М, present but variable in length; hy popygiuin black; genital 
shield of ovipositor orange. 

Male.—Length, 10 to 16 millimeters; wing, 10.5 to 16; anten- 
та, 35 to 4. 

Female.—Length, 20 to 22 millimeters; wing, 15 te YT: an- 
ienna, 4. 

Rostrum and palpi black. Antenne of male 8-segmented, of 
female 9-segmented, black throughout; flagellar segments cylin- 
Grical, gradually decreasing in length outwardly, last two sub- 
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equal. Head black, with coarse black sete; vei 
relatively low and inconspieuous. 

Thorax opaque black; praseutum with four more polished 
black stripes, the intermediate pair separated only by a narrow 
velvety black line; posterior portion of prasentum with long 
black sete, chiefly on interspaces but including the posterior 
ends of the intermediate stripes; centers of scutal lobes some- 
what polished. Pleura black. Halteres and legs black through- 
out. Wings (Plate 1, fig. 20) with а blackish tinge, more gray- 
ish in the cubital and anal cells; a more yellowish, ill-delimited 
brightening befare cord, ineluding parts of cells R, В, and М, 
merging very insensibly with the ground; veins black. Abund- 
unt macrotrichia on veins beyond curd, fewer and more scattered 
он М, and My; costal sole dense in both sexes, Venation: 
Ras shorier than Rus; Rea relatively long, from one and one- 
half to two times Raa; inner end of cell Ist M; arcuated to 
angulated; cell M, small, variable in length, in abnormal enses 
хі including one wing of the holotype, lost by fusion of veins 
M, and М. to margin; m-cu at or before midlength of cell Ist 


Abdomen, including hypopygium, black, without differentiated 
tergal rings. Female with genital shield orange; ovipositor 
ferruginous; cerei long and slender. 

Ono female (Sui Hit Chi, Gow Бо Shan, northern Kwangtung, 
May 15, 1936) has the wings, with the exception of the costal 
border and cells beyond cord, chiefly obscure yellow, and Rz 
somewhat more oblique. I consider this individual а variant 
af the present fly, 

Hebitat.—China (Kwangtung, Kiangst). 

Holotype, male, north side of Pask Wan Shan (White Cloud 
Mountain), Canton, near stream, altitude 200 to 500 feet, April 
28, 1936 (Ts: Hai). Allotopotype, female. Paratopotypes, 
severa] males und females, April 28 to May 4, 1036 (Таг). Para- 
tyne, 1 male, Kuling, Kiangsi, altitude 3,250 feet, August 27, 
1835 (Monteil) ; in the Musée Hende, Shanghai. 

The present Яу is most closely allied (o Hezatoma {Eriocera} 
morula (Alexander), of Szechwan, western China, which has 
the outer medial cells of the wings pale and the venational de- 
tails distinct. In the latte fly Cus is very short, about one- 
half m-cu, and bent strongly caudad, widening cel! М» while 
the inner end of cell 1st М. is not arcuated. "The possibility is 
not exeluded that the present fly js only racially distinct from 
отца. 
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ELEPHANTOMYIA (EPILANTOMYODES) калша de мйне. 
Blephontomyia egregia m MINER vom Ent. $8 (1913) 207. 
348. 


The type, a male, was from Nongkodjadjar, in the Tengger 
Mountains, eastern Java, collected in January by Jacobson. The 
ЫЙ undeseribed female is discussed below. 

Femate.—-Length, excluding rostrum, about 9 millimeters: 
wing, 6.5; rostrum, about 4. 

Charaeters as in the male, «s described and figured by de 
Meijere, with the following differences: Flagellar segments lonz- 
oval, all but basal ones with very long vertieils. Pronotum 
nnd dorsoplearal region dark brown, mesepisternum weakly in- 
fumed, remainder of pleura, together with pleuratergite and 
latera! borders of mediotergite, tight yellow. Legs black, fem- 
oral bases restrictedly brightened; basitarsi black, outer ents 
abruptly snowy white; succeeding tarsal segments snowy white, 
lust segment infuscated. Wings with the pattern described Ly 
de Meijere, but the pale areas in cell R not oval but rectangular 
to quadrate in outline, like remaining pale areas on dise; nale 
area in cell 2t, only about one-half as long as the one immediately 
beneath it in the outer end of сей R. Venation: m-cu at mid- 
length of cell Ist Ma; coll 2d A long and narrow, paralicl-sided 
for virtnally its whole length, not narrowed and obliterated at 
proximal end as figured by de Meijere. 

Allotype, female, Mount Ardjano, eastern Java, altitude 6,000 
to 7,000 feet, January, 1936 (Walsh), 

ELEPMANTOMVIA (ELEPRANTONTODES) MACKERRAS Акалан 
Elephantomyia (Elephaxtomyodes) meckerrasi Ахах, Philip, 
Journ. Sci, 53 (1934) 247, 28. 

The types were from Mount Malabar, Java, allitude 4,000 
feet, collected in May by Mackerras. One male, Soember Bran- 
ias, Mount Ardjano, eastern Java, altitude 6,000 fect, January 
44 lo 25, 1936 (Walsh), The coloration of the mesonotum is 
а lite darker than in the type. 


FRIOPTERINE 
Genus CONOMY2A Meigen 


Gonomyia MEIGEN, Syst. Beschr. 1 (1818) 146. 

Characters as in the subgenus ;díccera Dale (Ptilostena Berg- 
roth), differing in the presence of a supernumerary crossy 
in сП Ry of the wing beyond midlength (Plate 1, fig. 21). 

Туре of sudgenus.—Gonomryia (Euptilastena) reticulata Alex- 
ander (Eastern Palearctie Region). 
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Other members of the group include С. (E.) jucunda Loew 
(Western Palearctic) and G. (E.) supermumeraria sp. nov. 
(Oriental). 

"In case Idiocera Dale is recognized as a genus distinct frum 
Gonomyia Meigen, the present group will deserve subgeneriv 
ranking in it, Edwards has recently made the discovery that 
the name Idiocera Dale, overlooked by Kertész and other cata- 
loguers of the Tipulidw, is the correct name for what has long 
been called Piilostena, Of the various groups that have been 
proposed in the older group Gonomyia, Lipophleps Bergroth and 
Gonomyia Meigen lack the anterior arcutus of thr wings, while 
the remaining groups, Protogonomyia Alexander, Proyonomyia 
Alexander, Eilivterades Becker, Plitostenodes Alexander, Idin- 
cera Dale, and Eiptilostrna subgen. nov., have this present. 
GONOMYIA орти отед» SUPERNUMERARIA Plate 1. éw, 32 

General coloration of mesonotum gray, prascutum faintly 
lined with brown; antenn® black, pedicel paler; pleura yellow, 
darkened dorsally; halteres brownish black; legs yellow; wings 
whitish, faintly suffused with brown; a heavy brown pattern 
restricted 1o the vieinity of the veins; abdominal tergites dark 
brown, caudal margins narrowly ringed with pale; hypovalvm 
of ovipositor black. * 

Female.—Length, about 7 millimeters; wing, 6. 

Rostrum black; palpi brownish black. Antenne with scape 
brownish black; pedicel obscure brownish yellow; flagellum 
black; flagellar segments iong-oval, verticils exceeding segments. 
Front and anterior vertex obseure yellow; posterior vertex gray 
pruinose; anterior vertex with a more darkened median area, 

Mesonotum dark, light gray pruinose, prascutum with indica- 
tions of darker stripes; scutellum more brownish yellow. Pleura 
obscure yellow, dorsal pleurites and pleuroterrite more biack- 
ened. Jlalteres brownish black, Legs with fore coxo» darkened, 
remaining сох and all trochanters yellow; remainder of logs 
yellow, outer tarsal segments darkened. Wings (Plate 1, fiz. 
21) whitish, with a weak brown suffusion, prenreular and costal 
portions more lutcous; а restricted dark-brown pattern arranged 
as follows: Origin of Rs, stigma, anterior cord, supernumerary 
erussvein in cell Ry, distal section of vein Ry and m-cu; veins 
pale brown, darker in the clénded areas, more yellowish in the іц 
teous portions. Venation: Se, ending just beyond origin of Rs, 
Sc: far from its tip, at near three-fifths the distance between 
arcitlus and origin of Rs; 8... and Ry only narrowly separated 
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along costal margin; distal section of vein R, and supernumerary 
crosavein subequal jn length, in nearly transverse alignment; 
m-cu about one and one-half times its Jength before fork of М. 

‘Abdominal tergites dark brown, caudal margins narrowiy 
ringed with pale, broader and more yellow on basal two or 
three segments, becoming narrower and more obscure on ouler 
tergites; sternites paler, obscure yellow, especially on outer seg- 
ments; pleural membrane yellow. Genital shield and cerci ра) 
hypovalvas powerfully constructed, black. 

Habitet.— Western Java. 

Holotype, female, Gocnoeng Besser, Djampangs, April, 1906 
(Walsh). 

Gonomyia (Euptilostena) supernumeraria is readily told from 
all regional species of the genus by the subgeneric character of 
а supernumerary crossvein in the wings. In the general nature 
of the wing pattern the fy most resembles species such as 
Gonomyia (Idiocera) punctipennis Edwards. 


GONOMYIA (LYPOPBLEPS) BIACULEATA abs ner. Plate 1. Be. 225 Piata 3. бу, dt 
Belongs to the incompleta group; flagellar segments with а 

dense white pubescence; male hypopygium with the dististyle 

narrow, with two unusually long and slender blackened spines. 

Male.—Length, about 3 millimeters; wing, 3. 

Rostrum testaceous brown; palpi darker. Antenna with scape 
testaceous, remaining segments black; flagellar segments with a 
long white pubescence but without elongate verticile, Head dark 
gray. 

Pronotum dark brown. Mesonotal prescutum above dark 
brown, somewhat deeper in front, humeral portion yellow; pos- 
terior selerites of notura dark brown. Pleura testaceous-yellow, 
anterior sclerites a little darker. Haltcres dusky, stem yellow 
at base. Legs with fore сох darkened, remaining coxe and 
ell trochanters yellow; remainder of legs dark brown to black. 
Wings (Plate 1, fig. 22) with a brown tinge; stigma oval, a trifle 
darker brown; veins brown. Venation: Sc, ending a short dis- 
tance before origin of Rs, distance on costa about one-half Rs 
sono; cell Ist M» strongly narrowed at proximal end. 

Abdomen brown; hypopygium obscure yellow. Male hypo- 
pygium (Plate 3, fig. 41) with apical lobe of basistyle, 5, stout, 
shorter than remainder of style, Dististyle, d, with the body 
very marrow, bearing twa slender blackened spincs, the outer 
stouter and nearly twice as long as the inner. Phallosome, p, 
аз in incompleta. and allies. 
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Habitat. — Central Java. 

Holotype, male, Nglirip, djati forests, altitude 300 feet, Jan- 
wary 1 to T, 1936 (IValsk). 

Gonomyia (Lipopkeys) biacuteate is most nearly related to 
6. (L,) bimweronata Alexander (Luzon). Both species have 
the dististyles of the two sides symmetrical, in this respect dif- 
fering from incomplete and allies where the dististyles are slight- 
ly asymmetrical and of very different conformation. In the 
Present fly the body of the dististyle is very narrow, less than 
the length of either spine, whereas in bimucronata the spines 
are shorter and stouter, with the body of the structure much 
wider, nearly as wide as the total length of the outer spine 
alone, 
conowrta н 

Belongs to the alboannulata group; mesonotum dark brown, 
scutellum yellow on posterior margin; femora with a broad 
black, nearly terminal ring; wings pale gray, unmarked; Sc, 
ending a short distance before origin of Rs; basal section of Ry 
long; male hypopygium with three dististyles, the middle shorter 
than the outer, at apex with about a dozen powerful spines; 
inner dististyle bispinous; phallosome with the outer lateral 
arms appearing as flattened pale horns. 

Mate—Length, about З to 2.2 millimeters; wing, 3.2 to 3.5, 

Female-—Length, about 4 millimeters; wing, 4. 

Rostrum and palpi black. Antenna black; vertieile (male) 
elongate. Head above yellow, darkened medially. 

Pronotum yellow, restrictedly darkened medially, Pretergites 
narrowly china white. Mesonotal prescutum and seutum dark 
brown; scutellum dark brown, margined posteriorly with yellow; 
mediotergite dark, heavily pruinose, lateral margin on cephalic 
half restrictedly brightened; pleurotergite chiefly yellow. Pleura 
black, sparsely pruinoe; dorsopleural region a trifle paler; a 
very conspicuous, yellowish white, longitudinal stripe extending 
from fore соха to base of abdomen, passing above middle and 
posterior coxæ. Halteres obscure yellow, knob chiefly dark 
brown, its apex а little brightened. Legs with fore coxe white, 
mideoxz obscure yellow, basal half blackencd, posterior coa 
obscure yellow, slightly darkened at base; trochanters yellow; 
femora brownish yellow to brown, with a broad black ring, 
preceded by а very narrow clearer ring; on fore and middle 
femora the black rings are terminal, on the posterior femora 
subterminal, the apex narrowly yellow; tibie obscure yellow, 

^ nas 


POPELEPS) DORRIPICA ap. wer. Plate 1, бу її: Pate А, м, 
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extreme base and slightly more extensive apex blackened; tarsi 
Маск, basitarsi on proximal end slightly paler. Wings (Plate 
1. fig. 23) with a pale gray Linge, unmarked; veins pale, thow 
at cord a little darker. Venation: Sc, ending a short distance 
before origin of Rs, Ses close to its tip; Rs strongly arcuated; 
basal section of R, long, about two-thirds r-m; cell Ist Mz closed; 
т-с before fark of M; cell 2d A wide. 

Abdominal tergites dark brown, sternites paler; hypopygium 
brownish yellow, Male hypopygium (Plate 3, бщ. 42) with 
outer dististyle, od, а blackened, paddlelike blade. Middle di 
tistyle, md, only about four-fifths the length of outer, basal 
hal? slender, apex more dilated, bearing about a dozen powerful 
spines, the outer ones larger. Inner dististyle, id, bispinous, 
outer or lateral spine longer. Phallosame, p, with outer lateral 
arms appearing as pale flattened horns, with pale membrane 
slong their inner or теза] margin. Jn the Tjolo paratypes the 
middlo dististyle is more slender, with the teeth somewhat more 
appressed; spines of the inner style closer together. 

Habitat, Java. 

Holotype, male, Sockaboemi, western Java, altitude 1,800 feet, 
February, 1934 (Walsh). Allolype, female, Tjolo, Goenoeng 
Моста, northern Java, altitude 2,100 feet, December 1 to 8, 1935 
(Walch), Paratonotypes, 3 males, with the allotype. 

The nearest allied species is Gonomyia (Lipophleps) acu- 
spinosa Alexander, of western Sumatra, which has the details 
«f the hypopygium quite distinct, the middle dististyle being 
equal in length to the outer and with a row of abundant small 
spines occupying almost the entire length of the style. 


BIYRINGOMYIA BICORNETA sp. nov. Piate 

General coloration black, dorsopleural membrane pale; hal- 
teres black; legs black, extreme bases of femora and tibie and 
rosterior basitarsi paler; wings with proximal half whitish, 
distal portion somewhat more clouded; darker seams along vein 
Cu and on anterior cord; costal fringe (male) unusually long 
and conspicuous, abdomen black, pleural membrane yellow; 
male hypopygium with the tergite produced сайдай into two 
slender divergent horns. 

Male Length, about 8 millimeters; wing, 5. 

Rostrum blackish; palpi black. "Antenne with seape and 
pedicel black; flagelium weakly bicolored, brownish black, inci- 
sures slightly pate. Head black; bristles inconspicuous. 

Pronotum black, paler laterally, with a pair of major setz. 
Mesonotum black, praeseutum sublaterally slightly gray pruinose; 
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mesonotal bristles slender, relatively inconspicuous. Pleura 
brown, dorsopleural region obscure yellow. Halteres black 
throughout. Legs black, extreme femorai and tibial bases 
obscure yellow; posterior basitarsi diriy white on basal tw 
thirds, remainder darker, Wings (Plate 1, fig. 24) with prox- 
imal half whitish, distal portion somewhat more clouded; a 
seam along vein Cu and a cloud on anterior cord darker; veins 
brown, darker in the clouded areas. Costal fringe (male) un- 
wsually long and conspicuous, erect, sete gradually decreasing 
in length outwardly, becoming of normal length near wing 
tip. Venation: Anterior branch of Rs suberect; cell 1st M, rel- 
atively wide (compared to holomelania), shorter than cell 2d 
M: beyond it, the latter in punetiform contact with cell 1st M, 
te narrowly sessile; m-cu oblique, about its own length beyond 
fork of M; vein 2d A arcuated on distal portion, 

Abdomen black, only pleural membrane yellow. Male hypo- 
preium with tergite (Plate 8, fig. 49, t) produced into two 
slender blackened horns. Sternite (Plate 3, fig. 44, 9s) narrow, 
at apex bearing the usual two strong bristles, placed rather 
close together at tip of median lobe. Basistyle (Plate 3, fig. 
45, b) with two flattened spinous bristles, the outer from the 
aummit of the usual apical lobe; second bristle sessile, widely 
separated from the first, ut mesal-apieal portion of basistyle. 
Dististyle (Plate 3, fig. 46, d) complex, as illustrated; outer 
arm, od, without spinous armature. 

Habitat.—Eastorn Java. 

Holotype, male, Soember Brantas, altitude 6,000 feet, January 
25, 1935 (Walsh). 

Styringomyia bicornuta somewhat resembles S. melania 
Edwards (Western Java) and S. kolomelania Alexander (Assam) 
im the extensive black coloration of the body and legs, differing 
in the very distinct structure of the male hypopygium, notably 
of the tergite. 


ILLUSTRATIONS 


меме 


Puare т 
Ес. 1, Ріасітав magnificus Enderlein; venation. 


2.Preltiophera kangcanen. v.s venation 
3. Prelliophora biarrantia sp. nov; venation 

4: Prelliophora. ира зр, nov.: venation, 

S- Tipula (Tipulodina) emaditis sp. nov.; venation 

5 Tipula (Veatiplez) taknhashiana sp. nov.; vonation, 

2. Tipula (Vestiplez) riitotensis эр. nov; venation, 

8. Neyhrotoma.patlidegez sp. nov.; venation 

9. Dolichopeza (Dolichopeza) katoi ep. nov.; venatinn. 

10. Dolichopeza (Nesopera) thiebe sp. nov.i venation, 

11. Dieranaptycha atyzipes sp. tov.j venation, 

12. Protohelius tinkhami sp. nov; venation, 

18, Dieranote {Rknphidolabie) elausa sp. nov.; venation 

М. fämnephita (Prionolabis) nigrofemarata ap. nov.: venation. 
15. Lönnspkile (Prionolabis) yama%tatana тр. nov.; venation, 
18. Hexatoma (Eriocera) inaidiosa яр. пам; venation 

11, Hezatoma. {Eriocera} mirunda sp. nov.; venation 

18. Hezatoma (Eriocera) eelestid sp. nov.; venation. 

19. Heratoma (Eriocera) ambrosia ap. поп; venation 

20. Hexatoma (Eriocera) eunfunensis ap, tow: venation. 

31. Gonomyia (Buptilostena) superaumereria sp. тот. venation, 
22. Gonomyia (Lipopkieps) biacelcata ap. пок; venation, 

23. Gonomyia (Lizephieps) horrifica sp. nav.; venation. 
Styringomyia Bicorute ep. nov.; venation. 


+ Prana 
Fic. 25. Plocimas magnificus Enderlein; amenna, feroale. 

26. Tipula (Vestiplex) bieornigera ap. hov.; male bypopygium, ninth 
fergie, 

27. Tipula (Vestiplex) bicornigere sp, nov; male bypopy sium, styli. 

35 Tipula (Orcomyza) miitakeurin sp. nov; male hapopyrion, lateral 
aspect. 

28, Tiputa {Oreonyza) rütnkeneis sp. no 
tergite. 

30. Tipula (Orcomysa) niitakenaia tp. mov. mate hypopyrium, styli 

91. Nephrotoma nigrocentratia sp. pov.; matn Aypapyınum, ninth ter. 
gite. " 

32. Nephrotoma nigrocentratis sp. nov; male hypopysium, styli, 

39. Nephrotoma pallidapea sp. mov; male Aypopysium, outer dinti- 
style. 


male hypopygium, ninth 
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За, Nephrotoma yatidaper sp. nov; male hypopygium, inner disti- 
style. 
35, Dolichopeza (Deljckopera) katoi вр. nov. 
36. Dolichopeza (Nesopeza) thisbe sp. no 
Frame 8 


эт, Protohetiue tinkhami sp. nov.; male hypopsgium. 

зв, Dicranota (Rhaphidolatia) clause sp. nor. male hypoprgium. 

39, Limnophila (Prionolabis) miprofemoreta sp. nov.; male hypopy- 
gium, 

40, Limnophila (Prionolabia) yomamotana sp. nov. male hypopygium. 

41. Conomyia. (Lipophleps) binculeata sp. not.; mele bypopygium. 

42. Gonomyia (14рорМера) horrifca sp. nov.; male bypopygium. 

43. Styringomyia bieornuta. sp. nov.; male hypopygium, tergite. 

44, Styringomyia bicornuta sp. nov.; male hypopygium, stern 

45, Styringomyia bicornuta ep. nov.; male hypopygium, туй. 

46. Styringomyia bicornuta эр. nov.; male hypopygium. dististrle. 


male Xypopyglom. 
male hypopygum, бетай- 


~~ дай 


BOOKS 


Acknowledgment of all books received by the Philippine 
Journal of Science will be made in this column, from which a 
selection will be made for review. 


REVIEWS 

Sickness and Insurance; A Study of the Sickness Problem and Health In- 
surance, By Hi Alvin Mil) Chicago, The University of Chi- 
cago Press, ©1937. 166 рр. tablen Price, $2. 

This little volume contains a clear and concise presentation of 
the social and economic problems created by sickness, and out- 
lined suggestions for their solution. Mr. Millis discusses the 
sickness problem in the United States, and the various methods 
employed by the different underwriters, and shows the defects 
of the systems and the resulting tendency of group hospitatiza- 
tion and private-group medical clinics. 

In his discussion of the cost of illness in the United States 
the author emphasizes that the problem of sickness in America 
is ranking zext in importance to unemployment. His data, 
figures, and statistics show that families in the low-income group 
have the highest rate of disabling sickness, and are unable to 
mect the medical financial obligations of prolonged illness, Be- 
cause of the insistent need for security against sickness, com- 
pulsory health insurance was adopted. Benefits provided by 
this system are: Cush benefit for lost income, medical services, 
and maternity and burial benefits in the majority of cases. 

‘The author reviews the origin and development of compulsory 
health insurance in various European countries, ‘The operation 
of the system depends upon the needs of each localíty. Ue lays 
most emphasis on the system and experiences therewith in Ger- 
many, England, and France, citing thele defects, which are 
difficult to correct. In England, compulsory health insurance 
has become a definitely established institution, rendering & new 
service to the masses. 

In the latter part of the;book the author makes a more ex- 
tensive study of the present movement for and management 
of compulsory health insurance in America. Не clearly presents 
bath sides of the question, citing the reports of various com- 

5 E 


136 The Philippine Journal of Science E 


mittees who studied the problems of compulsory health insur- 
ance, The author's suggestions relative to the present sickness 
problem are: Prevention through public health institutions; 
cash benefits for wage earners when earnings are intcrruptea 
by sickness or by unemployment; and organized medical care 
of persons in the low-income group. The funds required should 
be contributed by the subscriber, the employer, and the govern- 

теп А. L. С. 

A Century of Book Publishing, 1835-1838, Historical and Personal, By 
John Barnes Pratt, New York, A. S. Barnes and Company, 1908. 56 
pp. portraits, illus. 

А publishing house that has successfully existed a hundred 
years has certainly made a record and a пато, We extend our 
warmest congratulations to А. S. Barnes and Company on ita 
centennial in book publishing. 

The book under review Is a fascinating account of the growth 
and development of this publishing house under two persons— 
the founder, Alfred S, Barnes, and the present head, John Barnes 
Pratt, his nephew. During the pioncer period, "the young pub- 
lisher had many difficulties to face and overcome, but his early 
training in what would be termed in these days a ‘puritanical 
houschold' stood him in good stead, and his clear vision, his 
wnbounded energy and above all his determination to publish 
only the best books, won for him and his company a high place 
in the estcem of the educators of that day, and prepared the way 
for larger usefulness in his chosen career.” 

Established in 1838, the original and main purpose of A. S. 
Barnes and Company was to publish a series of educational and 
textbooks that should excel in all essentials those then in use. 
The compilation and publication of a new series of high-grade 
hymnal for churches and schools was added later, In recent 
years there has also becn added what is now recognized as prob- 
ably the most attractive and authoritative line of books on 
health, physical education, recreation and sports, and allied sub- 


Bombyliide of Palestine. By E. E. Austin, With scventy-two text figures, 
n Srontispiece, » map by A. J. Engel Terzi, and three photographie 
plates. London, British Muscum (Natural History), 1037. 188 рр, 
illus. Price, 155. В 

This book is a notable contribution to the knowledge of the 
characteristic bombyliid fauna of Palestine, based on the bulk of 
the collections formed by the author and on other collections pre- 
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sented to the British Museum of Natural History by the Im- 
, Perial Institute of Entomology, 

This book is divided into two parts. Part one is an introduc- 
{ty by the author; part 2, which occupies a greater portion 
of the text, deals largely with the systematic account. The 
number of Bombyli recorded in this volume is considered 
remarkable for the small size of Palestine, although the study 
of this family in Palestine is still far from complete. Species 
and varieties dealth with number 128, of which 46 are new. The 
genus Lissomerus is deseribed as new, Notes on the nature, 
coloration, and economic importance of Palestine Bombyliidæ 
are also included, besides keys to the subfamilies, genera, and 
species of Bombyliide Homeeophthalma and Bombyliiée To- 
mophthalmie. 

The book is supplemented with a frontispiece, 72 text figures, 
3 photographie plates, and a map, which are listed on three 
pages. ‘This part of the book, together with the keys and de- 
scriptions, facilitates the identification of the Palestine Bomby- 
lida, 

An appendix is ineluded, representing the 10 additional species 
of Bombylide which probably occur in Palestine. The last 
six pages of the book are devoted to an index.—S. R. C. 

Great Barrier Keef Expedition, 1928-29, Seientifie Reports, Vols, 1 to 4, 


40 төз, London, British Muscum (Natural History), 1930-34, Price, 
100. 


These monograpks are comprehensive and varied. Ecology, 
biology, and physiology of invertebrates are well treated, In 
addition, invertebrate systematics, ichthyology, planktology, and 
hydrography studies are also ineluded. These works will be 
very useful in connection with our researches in marine biology, 
oceanography, and similar studies H. А. R, 

‘New Faces—Now Futures; Rebuilding Character with Plastic Surgery. 
By Maxwell Майн. New York, Richard R. Smith, 1986. 315 pp, 
ius Price, $8. 

According to the author, this book is the “story of plastic 
surgery from its erude beginnings twenty-five hundred yeara 
ago to its scientific precision of today that is presented in these 
Pages. Eifort has been made not only to describe its gradual 
growth but also to make clar the wide range of its present pos- 
sibilities . .. True, the real plastie surgeon remodels features, 
reconstructs faces, but he doce this in order that the afflicted 
may look forward to a future of tranquility and happiness.” 
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Some of the important subjects taken up are the face, mouth, 
nose, wrinkles, skin, birthmarks and other blemishes, heir, 
breasts, and other disfigurements. The author has used to great 
advantage pictures “before and after" to supplement and пък 
clear his discussions. 

In writing his introduction of the book, Dr. Alfred Adler says, 
"T highly recommend this work to the medical profession and to 
the general reader who is interested in the welfare of his fel- 
low men."—P. 8. S. 

Sculpture in the Living; Rebuilding the Face and Form by Plastic Surgery, 
By Jacques W. Maliniak, With a Foreword by Wendell C. Philips. 
Now York, Rowaine Pierson, Publishers, 1984, 203 рр. illus 
Price, $3. 

Plastic surgery is still a new branch of surgery. Dr. Mali- 
niak deplores the misrepresentations given to this important 
branch of surgery, and bitterly condemns the attitude of the aver- 
аре layman that "the plastic surgeon is still a ‘beauty doctor’; 
for the public has been oducated--and usually miseducated— 
exclusively in the cosmetic aspects of this type of work.” He 
also laments the fact that “some, even in the medical profession, 
do not understand its applicability to various situations," The 
task of tho author, then, is to present “an authoritative book on 
surgical reconstruction, defining its nature and scope and ex- 
plaining its limitations as well as its successes.” 

The author develops his subject first from the historical side, 
ing account of the rapid growth and development of plastic 
surgery during the World War. Then, chapter by chapter, he 
takes up skin, nose, lips, breast, eyes, ears, face, and diafigure- 
ments and other deformilics. The book has covered chiefly 
the social and esthetic aspects of deformities, principally those 
of the face. The psychic and legal aspects of facial deformities 
are well covered, making the book very useful not only to physi- 
cians but also to medical students, jurists, and others who are 
interested in the scope and limitations of plastic surgery as well 
as what it can accomplish at the hands of experienced plastic 
surgeons.—P. S. $. 

A summary of Legislation Relating to the Introduction of Plants into the 
Colonial Dependencies of the Dritish Empire as at the End of De 
cember 1936, London, TH» Majesty's Stationery Office, 1937. 5 pp. 
Price, paper, $035, 

This bulletin is an instructive and informative guide to those 
engaged in the introduction of seed and plant materials from 
foreign countries, as well as to those in the plant quarantine 
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service of the British Government. The bulletin is a compilation 
+ of all legislative measures and ordinances adopted by the gov- 
erments of the different British Colonies since 1876. It deal: 
detail with seod und plant materials that are completely denied 
entry into different dependencies of the British Empire, as well 
as with those materials that may enter therein under restricted 
conditions. These legislative measures are caleulated to protect 
British Colonial crop industries from foreign pests and diseases, 
In this connection the bulletin likewise itemizes a long list of 
seed and plant materials that can be admitted to different de- 
pendencies of the British Empire under Government Plant In- 
spection Certificates and other specified rcquirements.—H. $, S, 
Kama Sutra: The Hindu Science of Love, Ву Mallinaga Yatsyayana, 
Transinted from the Sanskrit by Sir Richard Burton. “Ihe Doctor ns 
Marriage Advisor," by Max Hodan, Introduction by Hanns Пет 
Ewers, New York, The Medical Press of New York, 1026. 127 pp 
Price, $2. 


This little book belongs to the class of contraband literature 
published with the transparent excuse of promoting harmony 
in marital relations, Highly discriminating medical men ва 
marriage advisors will find the book interesting. This book will 
be most useful to advanced students of anthropology and ethnal- 
ошу.—Р. S. S. 

The Machinery of the Body. By Anton J. Carlston and Victor Johnson, 
Chicago, University of Chicago Press, «1987, 550 pp, illus. Prive, 
+ 

Physiology has been considered a dificult subject, but with 
the aid of textbook like the one under review the study of 
human physiology is made much more attractive, casy, and eom- 
Prehensible. In this book the activities of the different depart- 
ments and units of the human machine are clearly described and 
compared with those of other animals, 

Following the practice in teaching elementary science in the 
university of Chicago where the authors are teaching, the illus- 
trations used in this book have been taken from some of the 
films of the biology series, The authors аге to be congratulated 
for being able to produce a most valuable textbook embodying 
their painstaking researches on the subject.—M. В, 

Man in a Chemical World; the Service of the Chemical Industry. By A. 
7 Greasy Morrison. New York, Charlos Scribner's Sons, 1037, 2909 ру, 
illus. Price, 83, 

In 1935 the American Chemical Society celebrated the ter- 

eentenary of the founding of chemical industries in Amerie 
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with the largest chemical meeting ever heid. It pointed with 
pride to a record of achievement which few other American 
industries can match. ME 

In order to commemorate this anniversary the Tercentenary 
Committee decided to have a book published to impress the man 
in the street with tho fact that the chemical industries in the 
United States render a service that touches practically every 
activity in which he engages, 

‘The expectations of the Committee were fully realized, For 
this book emphasizes the fact that chemical research has been 
very helpful in developing numerous familiar industrial prod- 
ucts. Many topics, such as foods, water purification, anesthe- 
ties, fertilizers, airplanes, rayon underwear, plastics, paper, 
leather, lacquer paints, new alloys, synthetic rubber, and others, 
are discussed from a popular chemical point of view, 

Especially interesting is L'Envoi, in which the author traces 
the manufacture of the book as follows: 

‘The glimpses of chemical industry's service to man afforded by this 
book could be presented only by utilizing innumerable chemical products. 
The first outline of its plan began to take shape on chemically produced 
mote paper with the aid of а piere of chemically treated graphite held in 
synthetic resin pencil, Early corrections were made with erascrs of 
ly compounded rubber. In its ultimate haven on the shelves of 
your bookcase, it will rest on я coating of chemical varnish behind а pane 
‘of chemically produced glass, Nowhere has it been separated from that 
industry's products. 

‘The manuscript was typed on a modern typewriter composed princis 
palty of metallic alloys, Pressure on its keys of synthetic resin forced 
Alloy type faces against a textile rihben which ieft impressions in ayn- 
thetic dye on paper supported by a chemically compounded rubber roller. 
Later, (he entire typeseript was reproduced in manifold through tbe chem- 
ical process of photolithography for review by many persona. 

Ultimately, the type from which the book was printed was cast in 
alloy metal, corrected and finally clectrotyped by a procos involving nu- 
merous other chemical products and reactions. Impressions from this type 
were made with ink consisting of carbon black {recovered from natural 
gas) in a varnish chemically prepared. The ink was spread upon the type 
by rolls of gelatin chemically compounded with glycerine and transferred 
to paper chemically made from spruce trees. 

‘The artists prepared deawings with inks of a different character, but 
et lar chemical origin, and these originals were reproduced by р! 
chomieal engraving to form plates adaptcd ta the purposes of the printer 

‘Tho printed sheets, alter assembly, эте, е stitched with chemical tres 
thread, glued with chemical adhesives and bound between pulp board: 
chemical products of the forest, decorated and Protected by cloth hea: 
sized with в chemical mixture, ЦА. P. W. 


